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Introduction  daaiall.1

O ) i Al 43leiy) cliajeddl (e Pseudomonas aeruginosa LSy s
isS Gla¥) daua o )i (e A 38 Lol alaialy )y poiase lelaay Las 5lpall Jalse
-(Deep et al., 2011) aval) cuai Al SLLSY] (fany (o U gyandl

Jia salally diadall Zla¥W) o paall Glaal o 508l L dplasyll A8 dagisa
Laylall o) lll Al Q) (gl lalV) sl (gilaall Qleall (zoadl (35l
o Osilay (pall alaldY) Lana dauiSall (gpanll (asal Giliall e 223y . Olpad) lglly
oo WS Lelaaios ) saaid)l NI s, (Moradali et al., 2017) e luall (il
Lsall clabiad) il Lgiaslias 4yl dmidie iy b ol LSyl s 35l Jalse
.(Gellatly and Hancock, 2013) 4abia.ll

Quorum laill lediv) dakil syl i ad Lulul 48had) sshall Jabse
clll o LKl 5)d8e s (e dnalie¥) Glaal 4 age 50 Al .sensing systems
Oaxal pshall Al (mpall sk (e w2 Gausi DA (0 laxins
. (Garcia-Contreras, 2016)

dna b WS aghpall dalse zW1 (8 aalay Ja el Aol Ashll LSy ella
Lgall laliaall Lagliad) cllls gonll oLaall 0685 AS il pibans il

.(Barr et al., 2015; La-Sarre and Federle, 2013)

Glel dgsall ey dugal) mhand) o geal) cliall dplanll ABh LS o5S

AU Gl () e % 90 (e ST Jiad 28 Ayl WDIAY e A shiadll dysaall 4z



2 dasiall s ¥ Juadl)

o pe L) en g adhall lie iy GBI A8 hiad) dygal) LuieY) o) Y ALY Ayl
gl cliall Glik J&is & L (Flemming and Wingender, 2010) dglsadl je skl
Q523 baxia ClySu gola Al (goill paeall & Al Lla mls dpals D JB (e
.(Strempel et al., 2013) <l s

ez Y oalall slga¥ls dmlad) Jalsall aaill Jaadll e 5yl 4l gpal) oLl
Hall-) LSl Je elaadll (o anall cilelis 3y08 axe Liayly dsbal) clalaadl o Lysil)
O waall 3550 AE LK gouall o Laal) (455 Jia -(Stoodley and Stoodley, 2009
O &V BN jaas (Lo"pez et al., 2010) slsall 4 o 43V delia 8 ol <Yl
g Sl Gl aea (8 S 5l %80 A syaiall (goaal) 8 il b dygal) dpze)
-(Epstein et al., 2012) auall 4350l 2 gand) japat A dusiiall

bl el 100 =1 (e lana zobiy ) Bl 2lSY 4l Glawall Jia
20l el Wl 8 dilaiall Cugadl doalaie alfie JSE 4y pLaia Yl opkt y laas
Loy 3haae A8biaSy 40Lyd ailiady Layly alaiadl 3y0a 358y i 4slill A g¥) aleal)
oda LeSla Al 5yl Aadandl Aaludl el dgnyy b Slall slae JelaS Jaxins
Adlady LSl alad) Lbiill (e a2yl o cilexioall 4abal) claliad) ae 45jlie Clapusl)
G 2l Clapn Aglled Jsa cluhall ol Lyt i @aaill 2 ) 30 @il auls
Cilagun 223 ¢l (e Slzd . (Jones et al., 2008)las AL afhall & slad) aydlis 40
adl 30l L) o Loy Casinas Wila dlacie b3l CilS e dsed (e Jaaly Ayl il oS

Zyma ) Al céos 13 ¢ (Lee et al., 2017) (W.H.O) dudlall daall dalaia Ji (e



3 dasiall s ¥ Juadl)

panss LAY sal adie JolaS dplaiill A8 LSS e L i) sl Sl a0
Aghshaa Jalse
:AY) lshadll e Lal 5 Cargll 1aa (Guiatl
el adig ¢)) ae Apladsll Bl anbald 4yl Gliel) aeas .1
CSlaS 2 lilh lea Jlexinl Aglall Gliladl el dwles ce @aill 2
.Vitek2 compact system
Aglanl) N dasia il Aalusy gl Syl Slaal (goall Glanl 4plSal .3
shpiall Jalse (and lafie JelaS lellenindy Aailil)l Aol 536N Lailad duln .4

A lasil AL o el
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4 gl sall Gl il 5 Juail

Literature Review aaball Galpia) 2
Akl Aal U e dalall Gailadd) 1.2
General Characteristics of Pseudomonas aeruginosa

able (I asedy JSAN dpac Al Aapal Al dplall A8l LS,
LA s el Ol e aenda el 320 Bl 028 (e .Pseudomonadaceae
.(Japion et al., 2009) e sanall &l ol & dy;las3ll 48

1.0 ) 0.5 o (oliis Aains ) S imia (gpume JS5 il Aplabill A8 L,
mly el Lagw Ablag iGatke sk gl 5.0 15 ey ki e Sl
-(Govan, 2007)

leto 5] ) Lty st sl dant e 50l e Aplasill &N Ly,
saill o) Gl e Slad L(Brooks et al., 2007) edill jlus e Yoy 48l jaae
Lk ¢3S0 DL ol a1 g Alla b (Sae dplaigll ) LEST S1a3
.(Todar, 2008)

L42-40 (e byha Ay b selll o Lghiie oag LS odg dala i cllia Ly
Pseudomonas _ia A asai Al gle¥) Gy .74 5l dapn (S sall o ghjuia axe

-(Choi et al., 2002) »°46 )y da)y A saill o 356l L



5 gl sall Gl il 5 Juail

Pathogenicity of Pseudomonas aeruginosa 4ladill A&l U ks Ayl 2.2

& salall Aleay) Gaha¥) e dauls desens Apladill A8 LK s o) oS
Al LS (Gellatly and Hancock, 2013) ddliae duda <Y (e (silay () i all
Gl ) cliiiud) g0 g A gsaally Ayl 238N Aal) Gl (e sanls A Aplasll
G WS cbisinall b dalil sae Pl papall 5534l (Poole, 2011) Akl Ly
Lawsy oampall B yghall Jlaaia¥ 1y 408l deda g Boall e Gsilay 0l ()
oS il Ly Gy il e Gimyall sl Ailsedl duall) b dlexiveall apliY)
e dplasyll 4ahll LSy Gba¥) L gl LSy oo bl patilly )11 (alyaly dagidall ) suslly
Sgan (A gam o) Saall e A Baaiall Alad) Clabiaal) dalugy m3lall daglia 0585
Glielaall o adall ) aagy 1aag o (Doshi et al., 2011)  spciuas sala clledll
U by oadlal) Q) ) adiad) 8 A6EY) 500 aa e Aailll 4l Akl il
((Tan, 2008) sl Calil) amyal Sl 518501 VLA

5 A Bghaall dalse (e el 2580y 2Lk dpdalye¥) e A LS a6
Bana (508 ISy sty ) Adlide Clygiusays 4 Cigl) 8 gyl Chumall (g50e b onuil
.(Wu et al., 2008) 5=l
el bRl e cLipopolysaccharide gaall cilySull aae tdalsall s3a (g
aily asandl Ald 8 Lo 38l 3ghpall Jalses dalsu¥ls laa¥ls Exopolysaccharide
sae e wbdly ol Jadi 1 $hall cilial) e b sjiuial) Gsaally usis )

Jalse dapds Jadi saaie Jalse s2e e adiay LLaY) Eisaa of L(Goven, 2007) s



6 g sal) (al jaiaad 3 ALY Juadl)

SV Gl 8 Ll Gl aey Ciadl delid) Alally YLl gl sl
oo el 8 Tag Ll lexidl) Luslic Wse LSyl aa3 Lexie .(Chiang et al., 1999)
I g5 Ay Apaall LOIAN g0 Al 3hall Jalge #8) @lld 2oy Ll 35)pall Jalge Silia
-(Rasko and Sperandio, 2010) ZlaY¥) flee &igaa
oty Aplail) AN LSS Lo 1 (gsanl) (yo Aty glsil Anyy) llin
lglia Al Aaas V) iy Bynll (sl o) oS ) zspally Basall e .1
Alinagvi etal., ) sl aeus ) 3aY iy 8 o5 Al dadiall ¢hpadlly )50
.(2011
S ey e gl W) Cle i) (el AaSLal L) aal) 2a 5 (31 e L2
Roland and ) dalall o) cleill s 28 La )y Paeruginosa LSy Ly
-(Stroman, 2002
Aplaill AR LS Lt Al (i) 5S) (e Baaly (8 ddad) (g)laal) il L3
Apbll 3ea¥ly Hlaudl Gyl oo Al dlldl gy I LA S Jax
-(Elkhatib and Noreddin, 2014)
Al e Ol ) pdapall Aplassll 4B LS cal dnll Slead) Cleal) 4
(sl L) Wy st A ERY) Gl by Aedall A5 (mbals e il
Gl el 8 Aails et LS s ) Jad) i) lead) 8 Al (g5aal)
oAbl Clyarie 056 Al Aplasll A LS Ve ¢l Gl e ¢ pilay

.(Govan, 2007) Lade ureays 28ld (5<0 owl Calilly Glad) (el ava
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Virulence Factors  sglpall Jalss 3.2

il else (e wanll i 5 Gahedld Appesdl) Jalsall aal oo Aplasyl B L,
lpeny 53 gpanl) e Liall &8 e 550l Ll o) LS L)L Al o gendly cilagiV) Sy b Loy
.(Fujitani et al., 2011) Cacaall aliad) slual) Loagly daald) LA (s Al sleal) (e

aal ag AV LS sai aidi Al Lual) e laae LASH) e sil) 13 Liay i
G 4855l elpmdl) ol Aras Ll 3 ASIA o) il gl drsa § Lual) o2
Apas sheall Gug)nldl a4 LS GA) Glia &0 Lagly Bl LOA] Al (5S8
-(Ravel and Cornelis, 2003) 4l (D sl

Jeal) Ll Aplasill 8Bl LS Clpexisal Bpadall o) ubuspld) drua o
Laly gnuiSonlall Glip SV Jaig sauSY) dalge PlA (e Cinaddl WA 4 Sin (o)
WA dia byl A da) e Wit cpisapll) 268 &5 ¢ Clacaall 500 gyl Jadass
Cige ot G alual) 8 dealil) dlee Jaiis e Slmd ()l <1 apall gl e
-(Bianchi et al., 2008) gl LA

Osll Als Lipase saall Ala cilagyi) LKl Wyé Al g &Y 5lpall Jalse (1
slisll 3 sansall siudall (saally Geaall st e Jead il Phospholipases ssiuddll
aall L)L bl Jidatll e 508 allall $jindall (poaall Cilagl cCinmdl) LAY aaud)
-(Kipnis et al., 2006) ale¥ly L) & yeal)

Aplayll A8l LSy Jé (e Proteases culidipll Aladl Glapy¥) e 2=l 5180 A5y

Fibrin sy Jdas e 5yl Ll 3 cpnll cililgily aall s 3 hss V) o2 culia
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Kipnisetal.,) 4zl 4yl cBasll Jiaeis immunoglobulin’s e lid) o g saslls
.(2006

WD Y ellds nbal) clabiad) fosliad 400 gpall eliall 2l e Ll 5)8 2
Sa .(Lee et al., 2014) @l WA (e dgall Cilabiaall i< daglia JiS) (ol ¢ Laall
Zole Aglee aial e 23 Lae Aflad)l cilaliaall G doslie dplaiill 285 LS, mual ()
Glaand o OsSiall o) sliall (s e LSl 8y Cany daglial) oda Law (550l
.(Sharma et al., 2014) da,lall sosidd) LSl 4 ddghins G 5y 5aka

iall bVl e degiie desane o Aypa Lade) Al LSl oda JS3 o oSa
skl 3ylandlly 2aaD) cilually @il Calill 8 Adalaall il 4 LS dall e
G35t Uaans Badie CilySus Giisn e dasall LuieY) o2 osSE L (Hoiby et al., 2010)
Jual) 4 gy o) sty e LA iy il 3 (Storz et al., 2012) gila z)ls
I dsasll G Baly LSl =i aledV) A0 sl oS ey WS DA ule (glal)
.(Sharma et al., 2014) (5,a) 2 Llyas 412l palial)
Epidemiology of Pseudomonas aeruginosa 4 ladsl d&i b as 4y 4.2

LS dabiaall Gl e paadl (8 dsage LN aly A oo dplasill A8l LS
OsS Laxie 3ball ad e ol e paall Ll calally laally oY) (e ledie (Sa
o et 0 ALl Jalsall (e aal) Jead o 5080 L Loay 4LE 25000 gilalgal

.(Lister et al., 2009) acisall &5 Cbidivall 3 aalsilly
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phae Sl e LeSe dplaill A8BY LSt Jd Jhdlls ) gl o
Aasills e lally cbilally cililgall danls duds Cilaes (o allall e delicall 5 dpaylal) i)
(Kimetal., 2013) (ISS) sl ¢liadl ddasa 3 s

B LS edgy Llal) e Aglle A ) Ak 5ol adied) 8 AWEY) x5
zooalls Gl e Osilay Gas papell B LawVAels 72 a8 % 20 I dea
Se el Al g lad¥ly () Claliaeg bid) bl Jolall Gslariog Gae Loayly sl
(Greenwood et al., <laiiual e ade Glajle dne LSl sda limily LbaY) 3ab)
Lalall @) Jleriad GSy ol gule Salad) s Lkl JlaiY) Lyl (2007
Gladally chehall el e il LSl g (LSl sda L (e Jed skl
.(Japoni et al., 2009) sl dxdly (all clylad Jia ABL) 4552915

Aplasll 48N LS G Glddiual (e duiSall g8l Qlaly) (gsam LLa¥] caly)
ey sl sl ekl 12003 ale W 1975 sle e %18.1 I %9.6 (e cie i il
Ciansll o3 (he Agiae dimpes LSy €I ) saniall Nl 8 53S0l Lliall cilangd 3Uail
Jleadl e Algmall afihall dans culS ) G)S dapal Al sl Aplasill 8Bl Ly oo
W % 23 5Sal Lliall Glasg (e Agiedl LSl dus culS G 8 % 31,6 aedl
On Swe iy (b paty LIS agd jexind ((CFS) (oSl il (e (silay () (aayall

-(Fujitani et al., 2011) (el asiiy SLEY1s Sleaiull) augs Aass Aba)
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Antibiotic resistance 4 gall claliaal) daglia 5.2

@ BUSially dagall Apla) Gabal) Gluwe e dplasll BBl LS Cagal
Ll it Lae dygall claliaall (g sadeie cilidl dagliag LSl ol el culiiiosal)
Jii .(Obritsch et al., 2004) <léslly SicY) <V are gk haif Al Ladle cea
s Alaigl) 6Bl Lo o i) Leausi€) 3 (g50ally LY 8 ot 3 i)
sl lalimall Lualial) dejall sl ol 13 Lypal) clabiad) Jleindy 231 ha Ladle
.(Lister et al., 2009) wlicladl Eigaa cainil (gyspa el g3kl cad

G el e sle ddbidall dggad) Clalioaal) dasliad datise Ualal LSl o8 eltics
Gilial J@Y) Jall Gyl e o) Ayl Aaslie Ay LS oda kit 8 aaaa il Laris
. (EKizoglu et al., 2016)% Laswsas S 3yadall lial) 8358l DA o ) daslaall

dfide Jalse sae e saaiall dggall culaliaall dg,lasyll A8 LS daslie adied
e Analy Aegene elay 4ls Uy ¢ LS LAl mhudU daisid) A0 s Leea)
Slo LS 5pie Loagly gaiil) 5 Jsaill 5 LY DA (e dysaad) Claliaall Laglial DL
e dll) Aiiid) duall jealiall dhlug g)a) GLES (e dilal daglie lin QL]
(Tam etal., 2010) (38l clial) cculilal)

65328 Bale LSl ol daslie VDL Ge daalll Ll (e paall e diall
@l Jandy) Gases ((AIDS) niSall eliall Gsall piayey GUajud) piape A s

.(Hogardt and Heesemann, 2013) JSull saye Gn iy (ool cinlills (ya3all
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(Amikacin, Ceftazidime, Cefepime, 4l Glladl o gyl e Sl
o2 g Al (aly oY) o Allad clalias 2 ) Carbapenems, Tobramycin)

AV dygeall Cilalioaall e aaall Wiaglia e doylasyll 2850 LyoiS Vel L Lyl
dpalall Altal) g sl 3 Carbencillin legd La ddlidg cile ganay ddasi yall
-(Martinez et al., 2009)
Quorum sensing (QS) system clalll jladiu) aUai 6.2

Onle diany JheS JLall sy LS plg) (aams (A dsage Glall ledind ks
i), Cladiaadl Jals degenal) cillling gl il e S adaiiy Baadi Gl LA
-(Yang, 2009) Vibrio fischeri Li<s 41994 ale §y0e fin HgSall 38 (e 3ye JsY
e e el e Ay ) ASLell b Leuds Dlam) i e Oladll lediu) ol
Yin et ) sshall delse e laull 3 Lage s> 355 3 Joalh Aalial a ddial
.(al., 2012

gyl @y b Ly hnll delse e 558 Lelgily Taae Aplatjll A8 LSy el
GG &5l (e 8) phall asanalls ol apiils dyla mola Bydudall ¢ saall Jie L dadisall 35354l
LD lase L Ulaaly Unlpus) cllis b Gl (o Slad Cllilly SN gl e 51AV) alaig

.(Feinbaum et al., 2012) A<ally Cawadll WA e
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Ao Ll Ayl (e ugpells Blall g3 Lebgudiy LKA (S e 35hall Jalse s
Jeadll 3adiy daslaall jed o Lghde o Dl Chnaall dpeliall Llaiul) aady Cauaall
.(Lyczak et al., 2000) Alail) 4y pal) ilalianll

GHS sl 3 LY gy iyl Eaal b Lage hsd 28T B5nl) Julse i
Jelgall Iy 8 Loy 35l Jalse plinad tal) el adati o Ypane beatll ledind aay
Asls Al saaeiall LSl gl Bdale Camgrngll aili Jie asend) ZUY 5l
sl e Laall 0sS5 ¢ (il alilly (i pad LIS Qliia 7 W) cpaal) QL)
-(Feinbaum et al., 2012 ; Girard and Bloemberg, 2008)

Ay 4 Ly dpndinall LS Ll alaly ransy olaill il ol (i S5 Lee Sl
-(Rutherford and Basler, 2012) )#¥) AS)all cdalual ¢ ;L)
Gl CaiSy Hhils Z U e adied Glaaill i) ol el 45,50 dalail) s
leihpatinee aaaty LSl Gleail) jlediul aUas =eww -(Kalia and Purohit, 2011) &;Lay)
Jio Gl opuly (8K adinall Joe Buti Lae Blall GBS o et dgelea ) 3y
sshpaally Gabe¥l Wil dhagye LSl oda 58 L Bale LD asie Al G

.(LaSarre and Federle, 2013)
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Nanotechnology Ll Laglsiss 7.2
Introduction in Nanotechnology silill Laglsi<i b dasia 1.7.2

s yain ) ) es ) (NANOS) usil Aslisl AU (e Aliie 5l AWK
Dt alia¥) e laje 4ol clepall cuds 381 gl (109) (gl aaly aaa il
sapdll gailadll G Lagy ol clall olld 8 Ly cVlaall o 53S0 8 Ledleain
Galats Y Ao @l ja ol Clhpedll s3ay Glapual) oda LShd A el
Al bl Yola gl lapally Zyslll dpall a5 gl leanay dpidnall Cilapual
S aaally JCAY o S (S8 adiad Glpeall 038 Gy Ol e psall 8 dua il
O JalKie JalaS dygall il Linsl i€ chpela L(Plaza et al., 2014) lewysis Glawall
Slacly Y all Guaally (goadl @il ek Jal (e dysaadl Lol giSilly 45 6ll) L <)
-(Sahayaraj and Rajesh, 2011) a5l cilassalls ol sal)

gl S5 (6 Al oy e il il Lolal Sy Linsl o€ 028 (s
el g M) gl 48 alhias fla 1974 e Ll Glewally gl
s gl o &bl Clasal) aseat (Sar caglall oS5k daala e (Norio Taniguchi)
ety (fic gana

e dcsaadll 28 g3 :Organic nanoparticles 4gscant) duglll cileswad .1
lellexind iy cponll Gl dieg (i) Cpaial) 3 \GELES) 2 0 g)lSI) (e Alpal apalas

@) Gl 2l dypmall Al Clapall Jadi aghell CYlae g paall B
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050U Glawas « (Adibkia et al., 2011) jlaall Lalal gl o elSl il
0500 sl ilapunl) anay dalise a3 Bhans dygh ailiad cujelal il 4y
o dalise 32l (b 13 LSl sloaal ehlas 5 ) Tas degal) Jalsall (e
LS ae Jeliill Lol (st () (058 aaall Qi (G5 oo 435l Glagally ol sal)
.(Kang et al., 2008)
dcganall 238 ezt :lnorganic nanoparticles dggasdd) 45l claswall .2
dadlly cadll Glavwa g Al aleadl ) sl lasea g dwdalizadl bl Cilases
Aiie alaial lllia ¢l 2y il ausl) dloasall 4d Gl Cilasuas Dyl
23 Y 5831 Al pailiad pe lidis legt 35 e dygmal) e dumplal) 3lsally
dailly (58l caadlly clipll Jio dpdall 4y gall Jalsall aal (e dpiaeall il Glapus
s Ol oda Gudanl Qllall (8 Jexind Al Gulailly 2 080l daadly @ galiall
odgd Zluly Gdad Glblee sk L o) ang dsilill Glapall o3¢d 3l dalal)
Oe e Jily A A 23 3 B glall) el PIA e Ainll Aina Gihhy lapal

-(Vadlapudi and Kaladhar, 2014) (d8Ldlls 48Lasll) o AY) Gkl
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lpailiad o @lldg Apdal) Lo NV laall o el 8 las Gage 5l Cilapen 22
AV 38l Lglyieass
iasili 100-1 cle sl @Al saall Lgana
Ngenny 43l an 5,0S)) dadaid) dalisad) o
Bypaal) Alally dam sl gl (ailiadll 4
poall W LS5 e pill e Glapuall sda Sla Al 400 ALl <
Adgall CHLEY) adadl jpal degh e dieaall Ll Clogal) Cleasd adiad o
salall Ll (e )
Siaal) adand) Bl Gaeat ¢ AleSl Juagl) e a8l Aglad) 5)all Jeatl) sad o
-(Sahayaraj and Rajesh, 2011)
Nanomaterials as antimicrobials dga cilaliiaas 4,301 sjgal) 2.7.2
sl g (men ) ASudISl Lgall cliliaddl ) Sadlly Jajiall Jleain) (s
oda ool sane Agh AN ALl gyopall e maaly LY dauls Leadl (Y]
& Aga Canal Al dadaally Akl ckill 3kl dygall clalad) Gage Al
o waall G aly Gla e 4 gall Glaliaall sadetiall dagliall cly JAsall skl apes
dgsall chbladl of dgs Iy alledl elad) apen A abedl L) 35,8800 ¢l
el Ui 5 Loasty T 318 38 13 Ayaeall (mlpe¥) e splapuad) 8 Allad ax o) leguds SV

aldl afilall salias saaa dalail yoda )l Gl L (Laxminarayan et al., 2013) il
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Huttner et ) eyl (sl mealill = Mall 1€ Tangs Jiay uilaall Zslaal) (alye¥) i
.(al., 2013

tJie Gabel) e anls hage 4ygall clsliasll daslial) samie HlISH dans &
Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumonia)

s .(Enterobacter spp., Acinetobacter baumannii, Pseudomonas aeruginosa,
Alad Gy lalime gag adesl LIS saliaall Jalsall B (e agpell e agiyi e
.(Giamarellou et al., 2010) sy
Oe Adlide Glgie ey i) Sl Jadiy saiee dygal) Cilaliad) daslie
Aaglia il 8)f€ slae iy L(Levy et al., 2004) Alldl & jseall 4 S5 Al adisl)
cala .(Organization, 2014) asill 13 dealsd APl DAl dgall laliadl
sl LawsY Al Ay JSLie A€ISY 4y gl cilaliadl colyyhadlly LSl say)5iall 4 slial)
i@l Al Sl Aallaay a3 (s b e s (Uayadly (5aN) e liall pall s
ol ey e sdle L(Li et al, 2005) ilSa; cona el Agpall cilaliaall gl
gy Dlic) Ve i A giad)l calalizaall dasliall 4,0l LN ddag )l Cilie Loadll
e Al Skl salias s Jalse yolail 46,8 il 46 el L (Sefton, 2002) ddle
Oo aed) @l Al Apaeall bl Jlad z3le o Al &gl Ay gl Claliadll cans dpalis
an Aglladll 3alys p)la BT asmg aae Glld 8 Ley Apadil dypadl Claliadd) ae d3)lEe Ll
sasiall daglsild) bl ae Jalan al dagliall sk o calailly il daglaall ¢l g)

lensit ¢ 81 (0 cilyg Ll Taliaa Ualis 4y5ll) claliaall Lelsi .(Huh and Kwon, 2011)
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Ao Ldae 3805 oS ) (g% Las Apaditl Lygall bl 5)la) Adlsy Adlad (e 25
-(Hajipour et al., 2012) 3i5;
& Loy Ll Ay nll claliaally 45560 daalsl) Ciljaaall any Lggal Zysilil) cilaliad)

A (alissly claliadl A5, degliadl e bl e Loy dcaddial lgiaw @l
Ul g Solall saliaall 45800 claliasll canst o) ey .(Huh and Kwon, 2011)
(Guzman et al., 2012) LSl e lay alai dal gy = SallS (g€l o Lial) 8 LSl
Adnal) LAl 45l clabiaal) gy JEB5 Al Jandl el 3.7.2

The Mechanism of action by which of these NPs Kill bacteria involved

Cragpedl 2S5 50 Jie (Reactive oxygen species) dde ) cpaus Y elsl 2l .1
02 (S 1y OH 2S g y1ells HO;
Aoyl A las el Glaal 2
Asla Jals lay) by (gesil) (meall Galas Lt 3
(Xieetal., 2011) LSl ) 48Ul Jpny akad .4
Al Ayl La o€l els x e Gys 3l Cilapus ally dsall o 232l L)
Beyth et ) s tall dys all cilabia ally 2 Mall Jd 55 a8 au ] adilall 5aliae (ailia &
.(al., 2015

waSoly il auSel Lyl salca W)l ailia Al ) Al clawal) Jodi

olaill sl ((Zhu et al., 2013) o)<l 2w S6f ¢ (Alkhalifawi, 2015) sl

iadll ((Srisitthiratkul et al., 2011) as—sb 3l & w4l ((Jadhav et al., 2011)
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il 2ol ((Al-Hazmi et al,, 2012) aswirall auSs ((Alkhalifawi, 2011)
-(Martinez et al., 2009)
Zinc Oxide Nanoparticles  4sgilil) el syl clasws 4.7.2

Lo CV bl (oo duaedly ey Lo Lals Lalaia) a6l eligl) aan sl Cilapn (3323
.(Jiang et al., 2009) sl Aypailly AilyeSlly 4basl Lgihaaal Dl @lldy Lgsa dpdall
Hleiey Caphall daily (al Dl Al LSl s 458 Allad 4 ll) il Clagun el

Staphylococcus aureus, Bacillus subtilis, Escherichia coli, Salmonella

enteritidis,  Salmonella  typhimurium,  Pseudomonas  fluorescence,

-(Ravishankar Rai and Jamuna Bai, 2011)
afhall dgyeladl chall Jdadl ( SEM) muldl 5 5SN) jeaall Jlexial oy
afhall sliadl) Lalall of e aepll e dabsall V) sl 4l Glemeally s
Iy dazaly e cllile A 4yl ol Lpandl Glladl) Jie lLlladl) (e 220 Iyl
e Laill clabiaal lelexing Al LB G hausdi (il adilall aliaal) Adledlly Jaall 35

PVl e leayla (S LUl Glapall sheall U () aa e afiball Jle
e ) o5 AyaKll D) las s Ayl Glifl) Cilapead il Jlaiy) 4
- laall 1
Ladl Asbdl el bl Loy LSl salea ol clig) 3l o
-(Kasemets et al., 2009)

.(Jalal et al., 2010) (ROS) e lill (panS V) glsl i o
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ool i Sl Ty Clal) il i a8 3) Adbiaall il 3 Jpendl 4091 Calias
Ll o) o b -(Li et al, 2011) 4yl clapeall 48lasls 450580 ailadll e Sl
Aall lleilly eyl 523 (e i o) oSe 3 LD age LS sloaall 4l clapal
Glassa Jeainds L(Pati et al., 2014) Llaaal) adall 4y ot SIS gl 8 @bl
o Laad) 430 salys D) elie ASE PIA (e Aisldll Letpdl) WS i piad dygldd) &)
-(Huh and Kwon, 2011)
S o) alaall 4815a)s Cpagsuel) S om zWI o) ) Q¥ g s
i) Gile o) Jainal (e 3 Asilll Sl Clemal dtuadle any (58S o Liall aati e

.(Huang et al., 2008) L4l ayiy lidadi e
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Material and Methods Jaad) &ildag dlgall .3

Materials 2lgall 1.3

Equipment’s and Apparatus <lasallg 33¢a¥) 1.1.3

Al b Alarioaall 4 pidal) clanally 83gaY¥) :1-3 Jgia

laliieg dataal) 45 i) ) aud

Jordan /| AFMA Microtiter plate 3ys 96 3 plee Lkl

Spain /| GEMA Millipore filter daés =ui 5 duiel

France / BioMérieux 2yl 4y gaal) Claliaall dsuball L) 48Uay
Vitek2 AST card
China / Shark Refrigerator 4.4

China / Vestel

USA / BioTek e lie dadiyall lapy) (asdl 1Y) jlea
Enzyme-linked immunosorbent assay
Germany /| GFL Distiller il jlea

Korea / Wise Clean Ultra sonic dsgall 358 cilagadl Hlea
Japan /Shimadzu6000 XRD 6000 duiudl 2aiN) agn Hlea
Germany /Hermle Centrifuge X 1b Jlea

France/ BioMerieux Vitek compact system 2 ¢l lea
USA / Brookhaven | Analyzer Zeta potential alasdl Uy (uld Slea

Germany / Binder Incubator 4duals

Germany / HT Shaker Incubator 3y duals

Germany / Memert Water path Al ales

Germany / Memert Electrical Oven AljeS ¢y

Korea / Vision Laminar air flow g, dw\s

Korea / Lab Tech Hot plate with Magnetic zjldl cpaall 4
stirrer
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Korea / Bionex Vortex 3k
Canada / Bio Basic Micropipettes alaaly) dilisg 488y Glal

Czech |/ Tescan Scanning electron zulall g 5N jeadll
Republic microscopy

| Phywe Atomic Force microscopy 4l g5l jeaa
Switzerland

Japan / Olimpus Light microscope s sexe

UK / Sterelline Buccal Swaps 4k cilaie
Biozek / Netherlands [ Transport media swap b Jaus ge 45k Cilasa

Japan / Shimadzu UV. Vis Laudnll 34 425V Callas
Spectrophotometer 1800

Japan / Shimadzu Infrared spectroscopy s)yesll caat 423 4dlilas
(FT-IR)
Singapore / Oakton PH meter uss nel) a3l (ulia

Korea / Vision Autoclave 3uaia

Germany / Kern Sensitive Balance _ulus (i

Chemical and Biological Material 4gally dsilast) algall 2.1.3
) (b Alaaianal) 4y gaadly Ailoassl) afgal) 2-3 Jgaa
Liial)y daiiaall 45 ,d) 3alall

Germany / Direvo 2,2-dipyridal (C10HgN>)
Germany / S|gma Dlmethyl Sulfoxide (DMSO)

India / Qualikemis Methyl red  Jidl e
India / Thomas Baker o-Nephthol J &l

England / Solvochem H202 Ganssued) 23S pm
India / Himedia Nalidixate Acid cuuSallll aals

a|l o] | W] 9| =| &
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Gl — alas [ Gkl

Jandl 5l sl g 3 gal) s Juadl)

Human Blood O+

Switzerland / Syrbio

Gram stain Al drna

England / Difco

NNNN Tetra methyl-P - 3a.So¥) (ails
phenylene diamine dihydro chloride

India / CDH

Kovacs reagent SléS Casls

Germany / Merck

ZnS0; <l S

Spain / Sentmenat

Ethanol 70% % 70 A& Jss

Germany / Baker

Absolute Ethanol (%99) @lhe i) Jea<

England/ B.D.H

Absolute Methanol(%99) Glhas i Jsas

Spain /Barcelona

Glucose sSsiS

England/Solvochem

Glycerol Js i<

Germany / Schuchard

Normal Saline  aludll ~Lall Jslaa

England / B.D.H

kel ciliussill £55la Jglas

China / Sino-Pharm

Crystal Violet Powder (g5l zeudidl (3 5aa

/

Skim Milk Powder ,all cadsll (§gsia

Switzerland / Fluka

Congo red Powder sV s3SI (§gnsa

England / B.D.H

Spain / Panreac

KOH p5sulisll 3085 )2

India/ CDH

Urea L)s
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Jandl 5l sl g 3 gal) s Juadl)

Culture media

de 3l gy 3.1.3

) b lgllanio &3 L §ycanally B3l Ley 3l Blug¥) 3-3 Jsia

laliieg dataal) 45 )

S5l Bagl

K3

USA / Mast

Agar Agar

England / Oxoid

King A-Agar s

India / Himedia

Urea Agar Base Lysdl bl IS

England / Oxoid

Blood Agar Base AP

India /| Himedia

Cetrimide Agar bl S|

India / Himedia

Simmon Citrate Agar i (sl S|

England / Oxoid

MacConkey Agar ESPINRSIN

India / Bio Mark

Nutrient Agar sl <Y

India /| Himedia

Muller — Hinton Agar (siia — sl S

| @] Q] | | A W] N -

India / Himedia

Trypton Soya Agar Lsall fsuy S|

England / Oxoid

Kligler — Iron Agar aaall UK S

/Saluceua
Netherlands

Peptone Water Ol ¢l

England /| Mast

Brain —Heart infusion Broth ¢ Lally Qldll ads (350

England / Oxoid

WS oS — el jeal (9
Methyl red — VVoges Proskauer Broth

India / Himedia

Trypton Soya Broth Lsall guyi (3

India / Himedia

Luriea Berton Broth W Gy

England /| Mast

Brain —Heart infusion Agar

§ Laally il s 18]
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(I\/IIC) usm hadlall Sl aaas u‘ daaial) LJPJ\ labaal) 4.1.3

(MIC) i) Il 30 apaad b Alestoaal) dygal) ciliaa) griags 4-3 Jgan

Lgal) claliaal)

Amikacin
Cefepime
Ceftazidime
Ciprofloxacin
Colistin
Gentamicin

Imipenem

Meropenem

Piperacillin
Piperacillin/Tazobactam
Ticarcillin
Ticarcillin/Clavulanic acid
Tobramycin

Methods Jaxd) &k 2.3
Sterilization asal 1.2.3
Sterilization by using Autoclave 3uajall ddabugs addail) 1.1.2.3
3ha Anp0 e saatall Aalusy dilladlls ((3-2) Jsanll 8 dpe )3l alug¥) e
-(Tille, 2015) s8> 15 3aals? & [ a5k 1.5 Jarays 2 °121
Sterilization by using Hot Air Oven ALl slggd) ¢ b dalugy asiait) 2.1.2.3
iclusady a ® 180 Bha dayn ey (gyhall il ddalu sy caiiag clala)ll Cude

(Tille, 2014) 33,
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Sterilization by using &suall cilaidll il ciladiyal) dalugy agiail) 3.1.2.3

Millipore filters

<3 Millipore Filter cilai jal) ddalu s dallal) 3)hally 5l ) Jilladl) Cudde
.(Rao, 2008) a5 Sike 0.22 sl
Preparation of reagents and solutions Jallaally Cidje<l) judaas 2.2.3
Catalase reagent i\l (idéls 1.2.2.3

wSem e da 12 1) Giyb e HaO2 cngouedl 2Soym % 3385 jpoan
o il bais 3 hiall eled) e Ja 100 ) aasd) JaSly % 25 585 5 e il
Tadesse and ) bl ztul Je ¥l 4Ll e gail il Jeain) (ddine day
-(Alem .2006
Oxidase reagent juawsSg¥) (adls 2.2.2.3

NNNN tetra methyl para phenylene sl (e & 1 4I3L L) (sl jeas
Glany Jlaainly dardad o3 b 8l el 0 Jo 100 & diamine dihydrochloride
1 JlexiaVl ol 420G 8wy ddiee du@ & Liay Millipore Filterzass
SRS il Zil G Apa Il ey Wl AL e el KU Jeniy Jslall

.(Macfaddin,2000)
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Voges — Proskauer reagent g\Swg s —ulSgd Lidl 3.2.2.3

e Cplslae (e (S

SV JaSll e Ja 100 3 o —~Nephthol Jsiss WY1 e a2 5 2030 juas 1 V1 Jslall
R

shiall clall e e 90 (A 4ie a2 40 400 asaalinll S am Jolae juaa 1 SGI Jslal)
S padd e clfiall LG e i LAY 1 Gl . Jel00 ) asall JS) S
. ( Cruickshank et al., 1975) cusiu¥) zlily 568 I

preparation of crystal violet dye (sl guwdid) daua Jelaa yuand 4223

solution

bl sl e Ja 10 3 gpsldl gaiiall (3smmse (0 a2 0.1 48lialy Jslaall juma
i e il 4 dexial 27 4 Bl dapy (8 Lis 5 Al mud il Glaag Al ale
Mathur et al., 2006) Biofilm Formation sall eliall (e e 25,0l Yal)
(Babapour et al., 2016 ;
Preparation of cultural media 4,3} blug¥) juaas 3.2.3
Ready-made media sl 4,3 blwgy) 1.3.2.3

JK&le MacConkey agar SiSldl IS1 ag alall dae )3l Lalug¥) aues Gipas
«Brain heart infusion broth ¢ Lally Qldl aués 35 <Muller-Hinton agar s lgall
& «Nutrient agar sl Y (Brain heart infusion agar ¢ Lally sl aés S|
Osanadl ) (Trypton soya broth Lsall osu5 3 <Luria Berton broth L)l

asall sl 3y Kligler Iron agar wasll SIS SIS) (Simon-Citrate agar <y
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s .MR/VP broth slSusy €58/ sl Jidl (355 Peptone Water broth

biayy o° 121 Bl 3aasall leres Cidde 3sall o Dfially L daiad) 45,40 Glelas
Calain g ddine il 5 Bl 8 Cana Gl aay 3,00 O S A8EY 15 sady 2l a5k 1.5
Jlexia) cpal 4230 b
Preparation of synthetic Media  4susyill dss) 3 Jalug¥) ju&aat 2.3.2.3
Cetrmide agar alasiad) jls) laws 1.2.3.2.3

shiall eladl e Je 1000 (B ablesind) 81 e a2 46.7 LI Gayha e sl paa
1.5 Lacayy o7 121 8)ha Ay saagall dalug ade 5 JojudSll (0 Jo 10 e gslal)
a5 Nalidixic acid (e aale 15 izl lld aayy 2% 45 ) 25 o5 4885 15 aals %) [ 5l
AR LS Gandiy Jie (A daxialy bl @i daine 3Lkl & cua & (e las ze
-(Hashim, 2013) Pseudomonas aeruginosa asss\
Blood agar base sl (uled 80 g 2.2.3.2.3

sl S8 e a2 39,5 Cagd 3 daiad) A58 Cladat Covs ol IS) oy yuas
Aa)d oy 438y 15 3aal 3aaially aie o5 Guiladd Jaugll s Hladall elall (e 2aly Al b Gl
% 7=5 Capal & &% 45 3)ha Ay () yul Dl 55 2elf gl 1.5 daiay o° 121 3)a
Caisll 8 gl 13 Jatig et g dadee Bhkl (8 ua & s )y Ol a0 (e

-(Vandepitte et al., 2003) Hemolysin ru¥saell il z ) Je ciiall 3508 oo
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Urea agar medium sl ) Jawy 3.2.3.2.3

Urea agar base sl I Gulad Javs (30 a2 2.4 413 Gl e sl 138 jeas
de 5 hausll Cizly 2°45 da)y Ja i saasaly aie & jhidl sl e Ja 95
& iag)Sile 045 Jhi ) d5ga) ciladyally Addeally % 40 585 < sl Jolse (e
38 Jexiad 2° 4 Byl Ay b Cabain 2 ey Jile JSi Canmgy Ains ol Jangll Cuua
.(Forbes et al., 2007) sl apl zll Je LA ALE e (gyaill laull
Indol Test medium Jgaiy) JLid) Jawy 4.2.3.2.3

O Je 950 4 amapall 35 e af S5 sl G p 20 L) Gpha e s
Anpd B had sy il (8 ghgg baanall aley 1 (1) A amadl JWS) oty ladall ¢ Lal)
JoaV) dida o) e A€l il L L6 e G 3S) Gmy e Jediad %4 5)a
.(Collee et al., 1996)
Skim milk agar j,dl) culal) s g 5.2.3.2.3

dic s hidl Wl e Ja 100 8 Skim milk powder 5l cadall (e a2 10 il
sl (e Je 900 8 a2 ((25.2) Lol aliall girall Jawgl) juaa (35l 5 aa) saagall b
Gulall Jslae ddlal 5 o 45 Hha day () 2wl g 4380 15 adl saiaial aiey il
Tl 138 Jaxind aliaid dfis dabne (L) 3 caag lam zheg sdiadl V) Il

.(Senior et al., 1988) Protease ayl zll te 40l cYhall 446 (o aill



29 Jand) 51k g o) gall 1A Jaaadl

55518 2 £ laally i) i8S 440 6.2.3.2.3
Brain heart infusion broth with glucose 2%
pie & laally lall a8y (§ye (e Jo 100 (B 5SS S e a2 0.2 DAL s
Slo LS 5)8 e Casll 8 Jansl) 13a Jertin L Calaina) Jlaainly ey 5 e sl
.(Babapour et al., 2016) (sl ¢Liaall (36
Lgal) AuseY) oo gl sissh) yaal S Jlexind 7.2.3.2.3
Use of Congo red agar to investigate biofilm formation
A foe 50 e gladlly Qi o §p0 o Al fa2 37 LIS Gph e bl juas
faua Bmae ceheall @il drua e S a2 0.8 A ey Y8 Al [ a2 105 5sS6K
¢ @AY bl lisSe (e Alialic 3yseay Ciaicy e (Jle JslaaS Gpan jaal) sra Sl
Ay ey Jas Tadal) a5 27 45 Bl das a ul A o) axy el Janll (G sl (ol
dad) Aiga sS Jle gpedaall (i€l s Jangll 13a Jlenind (o Cagl) s (L) & Caua
.(Freeman et al., 1989) alall xhu) e
King -A Agar qlall ¢l sl dia g 1) lawy 8.2.3.2.3
e JoymnlSlh e Jo 10 Jasll Capal 5 ey aaly A1 8 Jaugll (e a2 46 2
ey - Jleaial) (pad 274 5)la dayy A Ladas dades Slibal 4 Cuay 2yul @ ah (e Jasll
Pyocyanin ol sl dasa (068 e dplaisll 48PN LS 5)0e e CadSH dangl) o8

-(Murray et al., 2007) 48,3l ¢}yl
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Collection of Sample «lall aas 4.2.3

als 2018/ 12/9 oo saally dilide leclys Ay sdlas s (ja die 104 pen
due 9 zoall zladl due 18 (a8 due 25 (Jall (e due 35 ey 2019 /3 /3
oo dgals Glaba olive s o die 4 (Goyall pladl due 5 Seill g laall Jila die 6 ()
e gl (gle e (oaladll dlaay AdEe) dar A Ghll A lddiue
Ao sl SIS Lassgs pall ) daugs S5sSL) Jalugl e ey (Rpabedll cihidal ¢35 5l
S V) papiilly Jiall (el
Identification of bacterial isolates 4, usd) el (adiis 5.2.3
Morphological Examinations 4 ¢dall clagail) 1.5.2.3

Blood agar sl S| by e 4l 45,80 Ohariadl dyyehaall Cliall cusy
ol Cetrimide agar wbound) ) Ly, MacConkey agar SosSWdl 81 dasss
gl o lg)ds e palall dadhlly leigly lgaany Chastinall JSG 3 (e 4ol Cilasall
DS pedd e gt aaad Oslll Al SSL) dany o dualill aiiell (585 3 Glapall
LS pady Jah ey (53 A0V plagiand) S Jay e 5 ol jela LS 55Ul
-(Levinson,2016) (s,aY) LSl gleil sai aiays dgylassll 44530
Microscopic Examinations 4 gaell cilagadll 2.5.2.3

dapay Cirpas SMEArS dswwe 2a) Guh o dwgiall AVl gadl jasdll &
WAl gy JSG oo Slad dapall pe leleld ddaadld jeaall Cnd Cuasd & ey 6l

.(Forbes et al., 2007)
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Biochemical Tests dugasasll cilagadll 3.5.2.3

: VS P aeruginosa L ci¥ie (e dal e dsissasll Gliasail) Cypal
Oxidase test jaamsSg¥) a3il jL8d) 1.3.5.2.3

e Aadad U e ndd dse Alalugy dele 2418 enys 2jhe AdiSs byenive (3
Oslll s Alla 8 damge dail) aa3 ¢ Lg8gd S oV) CBlIS (e Gkl puiad o5l (3
.(Procop et al., 2016) Galall Jlgay¥) A
Catalase test jubilsll a3 L3d) 2.3.5.2.3

& cdaday dala) dagyd ) culiy dele 24-18 janys 53jke 43S §reniase 03
Qo gl el el o ¢ (1.2.2.2 ) 5 (%3) Comsisell 2S5 (o 5yl L) il
-(Procop et al., 2016) ,laa¥) duls) e
(a° 42 5 2° 4) 3 Sauy sail) 3.3.5.2.3

gl &Y da e (Streaking) lasbadll diply 4 oSl cijall Cuey)
oaadll dnlag) o Sy saill agag amy el 24 3415 o7 42 5 07 4 Bl Ay Cias
.( Forbes et al,2007)
Indol Production test Jsi¥) z Wl Lad) 4.3.5.2.3

3 Aol 24 32y o7 37 sy Gudans Bajke i Sy Branivay Gl ele Jaug il
Lsll 8 ol elan s Hsels o) cesier s SBS (RS o cilylad 5 ALl W el
Sl i) (malall e JealV) Ul e LESH sy, LAY dulay) e Jib

.( Macfaden, 2000)
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Methyl red test (MR) _aa¥!) Jial) jlad) 5.3.5.2.3

azas 4,80 Clpaxias MR-VP jolSs (€58 — Jiiall peal Jausll canls)l caail
o bl et dilal 5 5 Aele 24 524 2 37 Byl dayd b Ciims 5 (g dele 24 18
Alad) e sdse paa¥) (ol s o Al Cayy dasnl IS () Jiadl jeal Rl
.(Macfaden, 2000) _aalsall zlils 558680 S jaeds o LSl 3508, Lasy|
Vogas — Proskauer test jglSwg — (uSsd jlid) 6.3.5.2.3

O ez ¢ ApiSll AL MR-VP slSug s — (aSsd Jiiall el danss anlil caail
e bk 6 L) Capal Glld ey Aol 24 524l 2% 37 Bhay s 2 (gay dele 24 18
& Bl o et O cesae @y (asemlnd) 2S ) A e Gkl (Js8 -l
Acetion  cpgin¥l zlly 5SS jead o LSl 5y HLaal) dpladl o dily jeal)
.(Forbes et al,2007)
Citrate Utilization test <jyiwd) éMgin) (aad 7.3.5.2.3

Ladill dipplay 4K NGl il samall SIS) dans bl Sl mlaidl ¢ )
daly @V (A ead¥) e Dol ) st ol ¢ Aol 24 3adly 2% 37 Byha dap Ciias
-(Forbes et al,2007) (=il dnlayl e
Urease Production test 3l z W jLad) 8.3.5.2.3

Sha Ay Cidasy hghadll dplayy 4,000 WL L) Lpsdl ) das a8l
Zl e LSl sydias Sy dulay) e Jiy ol sl sl of Ldelu 24 sady 2°37

.(Forbes et al., 2007) aysal) a3
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Kligler Iron agar test saal) S sl g Jo galll U331 9.3.5.2.3

Lodaatll 455k il plandl ey galal) diplay LSl KIA by canlil jad il
e Bl mhand)h by sVl 28 (sl Jead any Aol 24 3aals 37 B da)ay Ciaay
sall gt s 6 L) L (GsSY ¢ Sl) Sl jedd e Sl i) U seal) ol
31 ) ek ) cmala iy SN S jads o e s il opsll) ) Luis
gl Ao daldadsn¥l 28 4 Slall ead Lain HpS (pagyaedl afinS ) e s =il &
.(Leboff et al., 2011) il L <yl
Hemolysin production test ¢uaisased) il jLasl 10.3.5.2.3

Bl Aoy s &5 (e Aol 24718 ery Syl Cilyanisdly adl) HIS) das il
Z il aall llas e s Spenivead) o) saill Jon Ailad Alla jels o) JAels 24 5045 2737
-(Kayser et al., 2005) (sl
Protease enzyme production test gl aa3il gl jLad) 11.3.5.2.3

s Y a2l e iU SKim Milk agar ol culall S dasy Jaatial
& S Gl e il 200 o ¢ bl [/ Ads (10° x 1.5) S5 S Glle
Chias o ale 8 e g3 il () Alalagy a0 culall IS) dan 8 lelee a3 ) sl
Ala seds o capiV) 138 Z ) o LSl 5)08e ddjea iajad Aol 24 53a15 2237 3 da

.(Senior,1999) Ayl 1agd lealis) o jine jiall Jsa ddlad
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Preservation of bacterial isolates 4. iyjl) Jads 4.5.2.3
Short term storage ) uad cijad) Bda 1.4.5.2.3

gaall gladlly Qlall S by e P.aeruginosa  LiSdl Zalll cYhall il
Aoy B Gibdis G " 37 Bl dapas Aol 24 sad BLLY) Guas & S Lagladdl) 44k
-(Harley and Prescott, 2002) »° 4 3/~
Medium term storage ¥} Jawgia cjall hia 2.4.5.2.3

Jil) sdadl ¢ Laally sl SIS) Jas e P.aeruginosa  LySal 4l el cadl
Gma @ o IO Bl mhadl e dagladtll Ak LS cae)y 3 ddiee il Jlesindys
o3 & Laial) 530 2”4 5l dapn b bis By 2% 37 sha Ay delu 24 sad ()
-(Harley and Prescott, 2002) 32l 038 ¢ gl aay laaast oy anll 205 44,k
Long term storage a¥) Jagh <ijal) Jada 3.4.5.2.3

i) i (3ya Jamss 8 L) ADB (o SIS I Jed Alysha sl A€l iVl 3
saaly Ay JA 38 O daa aasalls canliW) féad L Jg ekl (0 %15 e (goladl ¢ Laally
ey Slebe 6 3240 2° 37 Hha dapayy el Gl dag (Al JS) Jawgll ) J8l) Adalus s,

-(Ausubel et al., 1987) »° 20— 8l a2 & Glial) Jadas 2
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2 Sl jlea Jlarial clalaall MICS S8 hdall 3858 dad 1023 5.5.2.3

Determination of minimal inhibitory concentration of antibiotics using

Vitek 2 compact system

iplasyll AEhl cNe & Lgall Glaladl MICS 3a¥) biall 310 8 s
Chabaall dpuluall (asd 3 dalal) dilayd) slacls eyl jlea Jlexiuls P.aeruginosa
Pincus (2006) xc 35k —was (AST) Antibiotic Sensitivity test card sl
Mmae JSI (56 3 byin 64 e dejse Liga Talima 20 —18 e duwluall la) dillay (g5ins
sl an 5yall b Alalall ) Jed o Slead) ey 3 Bl 8 55 e )
)
oy Lapladll Zgylayy e siad) Jass e ) Apbiall a1 ahall 2,80 CNl dely)
333 e e IS 4 aiags Kan tubes il ) & ddelu 24 3a4ly »° 37 3)ba Aa)y
Lol e 83jke Cljerive 320 cda) @ld oy Normal Saline aludl Jslaall e Ja
oo aludl Joladl ae Cadey (aa o dne JS) ) ) sy Bl Al
w=lall Density Check Jlea Jlexinly Gllall 3)8e a5 )8 Glle o Jganl)
Card transfer Jslll cas¥) xas .(0.63-0.50) cule Glladl 3y58e (65 o)) a3 Sleadly
Coull Jalal) Je iy ani¥) 8 (AST card) dsulual) (asd ddlay Lasyll tube unit
o Lot il e el Qb e Gliell Jaal ay Gleadl (S L) (aprd laalh palal)
Aoyl el 3 paadll ddee S0 Jreadll Qb () Ly @lind) Ja5 5 da8lad) ) canlay)

die J< G <0 Sl Gl ol L a Aol 1276 (e 3y 2° 37 5a
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Sy Ak Aalugy laily) digh g1 o 4,0 el 5,80 o5l (anil) 6.5.2.3

Y giigsl)

Qualitative examination of the ability of bacterial isolates to produce the

adhesion layer by the Congo red agar method

gl auy o ey A JEL ddabugy mleiad) Jasy (e Basls A §yeatiin DO
roflls (8 daage Aaill aad LAe b 24 Baaly 2% 37 $lha dapn Ciiang jeal)
LRI 351 gl ol paminnall ysedny Jidia goall o Liall (g58 2wl 15V
caldl 35 sl Carivndll selay Jidia (gsanl) s Liall Jausgia o i) 30

Al Aaml) aei (SI a)gl sl ) ea) ol Clperinad) seds Al & Ll
.(Freeman et al., 1989)
bl Jletindy sl slia (usSt Jo Aasl aall 580 Lesil) Gaadl) 7.5.2.3
Qualitative examination of the ability of bacterial isolates to form .3 ulaall

the biofilm using Microtiter plate
Gbbl diph Jlaiul geal) slaall & e 4Kl ciall LB e Caisl
Babapour 5 Mathur et al. (2006) ¢« JS & <l WS Microtiter plate method el
.etal. (2016)
t Y lshadll cug )
Jolaally ciyghs Alpall caiid 3§ Ladlly il w (3y0 Jlewivly (6584l Gllall s .1

-McFarland .l
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180 e dyglall sylaall 3uda & asll V(i Gllad)l e s Sile 20 Jis 22
AN Jee &8 OSSN S %2 de gilall pleally Al ads (e e Sl Sile
sl & Laally Qlall ais By0 o s Sile 200 zas o5 O (B GAne JS ) S
Jarind Al 8yl Cuey jia OB 8 (LS e 40) 5SS Sl %2 e
S \aall

Aol 24 5ady o° 37 )ha daga & Guang Byleall (Bak kit &3 .3

)l dslaay e 36 Ledue Gpyh o Al e 4l LA (e palaill 54
dapd A Aady 15 sad caadl @l & ((7.2) ducasls 53 ( PBS) aldl cilivl)
LAyl 3)ha

S5y hia JS Glhaall Jaitadl e sids Sile 200 ALl daaildl WA cuds 5 .5
ccaaal el g Bplaal) (Buda g Jailinall (e aldnl) 23 clly 2y 4883 15 5l

pin U0 % 0.1 385 bpamnd) gysll) mudid) diua e iy Sile 200 ddlaal &5 .6
L4585 15 saad Lay) <S5

Oo paliill e EO aldl i dl) Jslaay siall clue & dxpall (e galiill S L7
Al Bl Aoy (8l ey aadl CS g ddadinell e Glauall

i) dasay Ladly daild) WAL Glhall e ge jidy il 200 il .8

gyl
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3 liS a5 BV Slea Jlasinly e sili 630 ase dsh o dnalaial) i .9
e lgle Jsanll 5 ) il Djlie DA (e gpeall sliall i< e ciYall
1Y) Y alall

S S sl Jalaal digeal) 28D Jas G813 gouall o Liall 45580 e Aljall 005 @
.(ODc > OD) ajall 4 punll 486 Jana (g5lon

Go S Alall Afguall AESY Jaee G 13 ggaal) Liall il dipmaa Ajall 23 @
SHhwall 4dall WSl daa o sl ) Lslue 5l Slapnd] dguall GESH Jazs
.(ODc<OD<2x0Dc)

Go S) Apall A gual) AGESN Jara S 1) (ggond) oLaall oSl Adavegia dljall x5 @
phidl Gleal da)) @lbe o) sial ) sl dggall SN e
.(2xODc<0OD=<4x0Dc)

Cilacal drgy) (g oS! A jall 25 guall A8BSY Jama (S 13 ¢ Liall oy o€l 30305 Alall 225 @
.(OD>4x0DC) 33kl Jaea

Saall Lalial) clgpall W JeP.aeruginosa cifie 446 L) 8.5.2.3

Testing the ability of P. aeruginosa isolates on the production of

Siderophores

Schwyn and Neilands, ) 4ipl 4 elale caua HLEAY] & Jerivsal) assll juan
800 ddlaal 3k (o sl JWYI Loy (e il yeas 3 (Aljanaby (2016) « (1987
die o ille 990 ) anall JeSly 7.2 e Jumgyuedl A8 hum o hial sl (e bl

b I3l 2,2 dipyridyl e sile 2 @l aas Jangl) ) Cisa) eyl @5 5 Bacazally Jaussl
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iy ddina BLbl 3 ca A8E) Gladyall Aalusy daiadly Jhid) sl e cliille 10
any e be 48-24 3ad5 o° 37 3yla Aapn e Giany GLLY) e ciiall Gladad caliail]

cuaall Tl Ll £l e LSl 5% e Jis BLLY) o3 b el sai el

Nanotechnology study sl 4.8 4w} 6.2.3
Biosynthesis of Zinc Oxide (sl i}l apussl clijal ggadl 3dial 1.6.2.3

Nanoparticles

Preparation of bacterial suspension (Sl juiaail 2.1.6.2.3

o e 381 Y Gl Alexiaad) A5Lal) laliaall aeal dagliall A5l cual
Bsl8 8 g laally il wii Jaws (e do 250 3 iy i) dball Bajkall il pextiosall
e S dials 4 dele 120 a4y 2° 37 s Anpy (& Givas & Aadae Aohag Ae HLodl
Cindiy o (e 488y 158241 3)50 10000 (538 30 3k Jae aisaslgl) 488l 338 150 f5al Ac ju
0.45 Ll (53 madifi (s 1 Aaldll ladipally oAl (35 Jlaninals (5Sal Hall 2ay 2l
@ dlain) dal o mBbl AN S ey Sile 022 k(63 madifi (s @ (a5 Sies)Sile
gl @3l Akl cliyia jucans
Lgsn (o5l 3l apaaSsl cliyia 02585 3.1.6.2.3

Biological formation of zinc oxide nanoparticles

Ly Gl el o) @ligyS Jse el (e do 50 e x5S mEL) (0 Jo 50 Lals
S bl e (gead sV it Gfiys )l dilal &5 (7) o Tl s paed) (Y
bl Al (pp0 daid dlipl)l i€ e goatd Al L) il cliyy€ ddlal (s dads

Bl LalaS (50K
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3ha Aayas saalgll 488ally 338 150 i) Aoy ae 3)h8 dudala (8 clld ey Ciiaa
Sle Agslall Agynad) 5yg il jed 8 L) caul) 58 @lldaey Ll Aol 72 sady o0 37
2yl 5l & Gliga 08 Lo hige 3 1305 G5l S a8 w21
0.22 50.45 jUadl i3 ilgilly (A lig) e aldill 488l ol yall ddalis gy Jaydal)
-(Rajan et al., 2016 ; Gunalan et al., 2012) s <ol

slall Jlastinaly Cilye EOG Jusd g Ayl 5yl j28 (& O sSiall (ap¥) canhll pas o
OsSiall sl 32T ¢ (35l 10 saals A58 8 5)50 10000 depasy 53S e b Al Jacs ylaiall
ilia s dlebs 65 Gule zsl0 3aals o7 105 Hha dapng (ghall (pall Adalugy Chia)
.(Baskar et al., 2013) 45l el 2wl Cilan e Jpanll Calyl
A0l A3l syl cliyia gailed (1185 4.1.6.2.3

The characterization of Zinc Oxide Nanoparticles

Laudid) 368 dady) Ldlha 1.4.1.6.2.3
Ultraviolet Visible spectrophotometer
e 0.1 43 Gyl e cliall sda iuls spanal) Glijll 4wl Glipa Ciuag &
Cuaje A Dimethyl Sulfoxide ¢ Ja 10 8 ddlaal)l Zhplll elijll syl Sl e
Aoy @) dsdnl) (358 AV Aildas Hlea (B Cand 5 488y 15 304l Afiall (358 Cilasall
lexivsall alall Ablug Sleall jia Jae a3 dpalaial) Cluldlly gpadl Gasdll oo JS
oo Aagll) il Al s ddlidas 5o Aai gl @l aay Aiall Gl S e LI
Chauhan et al., Pavani et al., 2011) jwsl 800 J el 200 (0 ase Jsha

sl el A€l cliia (588 e KB (anall 138 Jesxing (2015 ;
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Atomic Force Microscopy 4y, gsill jgaa 4 2.4.1.6.2.3

3 eaall 138 Adaliss Byemaall Gl o€l liyial gidhia s mhaul IS duly cu
Cuase A Dimethyl Sulfoxide (e de 10 8 Cusds Leaand ahall 30lddl (0 a2 0.1 33
Jayaseelan ) 4uld clades (335 Julaill o hal 23 Gl ey L4885 20 320) ddiguall (358 Cilasall
-(Nagarajan and Kuppusamy, 2013 ; et al., 2012

slpanl) ciad dady) Ldlbka 3.4.1.6.2.3

Fourier transforms infrared spectroscopy

e sl Gecn dpmanal @il Ak Gliial elpeall cad dadY) duildae cila
b ot 0.01 Al 3okl e s 330 3 agaalisll tagpr Gl Jlasinlis e 4000 —400
Gl S dseall 358 Slagall Slea N (e s Dimethyl Sulfoxide Jsise (e Je 10
S Il & e agalisll dag iy palll pe e A e JalS JS0 Jlaadl 30l
Jlexin) e Caagll . Sleadl (8 cdialy (Sdgjam GeSe Jlexind o @30 Jle s Jleainly
Rajan et al., Hassan et al., 2013) 5ycasall salall 8 335asall asalaall Jilat g2 leal)
.(2016 ;
X-ray diffraction A dxd) aga S 4.4.1.6.2.3

S cOlawall aas Joa Glaslaa o Jsaall dal e IS¢l Canagll Jilas
0o Ol Ala) s Jleainly (Shimadzu 600) g5 (e Sles ddalusy mhau¥) IG5 (g)0)
zee Ao g aal 30 i (cl 86l 40) Juial) 8 (0.15406nM) (age Jsba cld ulal)

(0.3) Wylad 4231 Jaal dastsys (60-0)=20 o)iia (g 2w (s (0.020eg/s)
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e 35 o dpla daly) dapd o G By lpand ahall saldl G ¢ Sinalla
.(Baskar et al., 2013) (sl
Scanning Electron Microscopy gewlall Ag 58 4ol 5.4.1.6.2.3

Jommnll Gmal 2y S50 35S0 g et Aaliogs Tl e jrasa e Sleal) 1 ading
Lapniall 53l (ulad o Giadll g Buaadll il Syl Cligal dpgae pa e
Gijll 2l lipal dgyedaall gl ale¥) dilae; ulé 2y L(Elkady et al., 2015)
el Juagll Glaal il el cile .(Shamsuzzaman et al., 2013) syasl
-(Vielkind et al., 2013)
Zeta Potential  dlaiaall Wy 3 38 g 6.4.1.6.2.3

Jslaall (8 Bpasadl Gliall cold e bl AlyeSl dgall muag A Jeaioy
LAl
slaa JalaS Jaadl A 5ypanal) Ll Al syl clie 508 el (aadl) 2.6.2.3
Qualitative Screening of Antibacterial Activity by using ZNO sl

Nanoparticles

Nge Jans s 3 Well diffusion Laslly Hlay) 45k Jleniuly Hlaal¥l shal &

Gl Jslaar sy (@S Gllall s & lali)l @i & driad) 45500 Glagded s
Jaig el (BN Aalugy sis Jee 2 o5 didad Cilase ddalugy LKAl oyl ¢ bl 5yl
Al Glijl) A€l liga (e Bpanall Jofpile (10¢1006500) 3815 e sulySile 100
ok Jas Aol 24 33y 2% 37 Bha sy Lalall 8 Ciias A jiall 8 Cieagg

.(Prodan et al., 2013) S5 IS (e guld) Jay Sl
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LS Bgldal) Jalgs any A Al Al aasyl cliia LA gyedial) Lasil) 3.6.2.3
Ayl Aas

Phenotype study in the effect of Zinc Oxide Nanoparticles against some of

the virulence factor in pseudomonas aeruginosa

Effect on pigments production clisal) il & 5l 1.3.6.2.3

b Jlexinls Paeruginosa  aplasyll a8l LSy dalug datiiadl Glasall Cusys
Caail €5y Bl s Gyl sald) (e dofaile (5006 100) 385 e sl King A
Ay Cad dnalal) b Ciaas baghadil) ddky GLLY) o LS ciey) @l ey alialy
Aele 24 53 22 37 3)a
.(Bajelan, 2015) sl o lgeae (e Clinall sl daadla 2l
Effect on Hemolysin production  ¢psesd) il A 8l 2 .3.6.2.3

il A el el ansyl alia ,ib e il 4 ol SIS) dasy Jesil
Se sslall (8.2.3.2.2 ) syl 3 LS adll Jawy s dylanll 4K LSy 3 Cpasaed
Giepy A aay Qlail @S5y Ghhl (A ciay Jofarle (100¢500) 38 5y daalill 3l
Gelu 24 53415 2% 37 syl Ay Caad Abalal) 8 Cuias g Jaydadl Ak, gyl

.(Bajelan, 2015) sl e lgeae (e Clinall el daadla 2l
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Effect on protease production sl s cussi 4 x50 3.3.6.2.3

Jof axle 5005 100 5385 o do 0.1 Lculad) HIST A6y5k Alanslgy 555 5 ) Ay e
LS e gslall Lol 8 glee 3 ) jial) 6 il 5Ll G5 3l Slan e
Aol 24 5y o° 37 Bha dayy (B il o e AaD Bl Aas (b Caaad SLlE a5
53 Lo Tyl lomall Ha6 clltis G 3 Ajre (i al 435Sl Jlail) dilaie Ay
-(Bajelan, 2015) aiig pll a3l (a6 8 LAl

sl alaliad Ll zll b il 4.3.6.2.3

Effect of bacterial production of siderophore

sl sald) ALl aay @Bl 4 cuay (8.5.2.2) Bl & LS daull s
b Cimay Tahadl) Ak GLLY) e LA eyl dlld sa Jafpale (1006500) 58 5iss
Aele 24 3ad5 2 37 5l dayd il Aualal)
Effect on Biofilm Formation sl ¢liall o< 3 il 5.3.6.2.3

Cilaall e S Alal 5 3 Al (2012) xie 383l Al o Al el
Aapd and Analall b Ciany Sl 00 % 2 e glall ¢ Ladlly Q) s (3ye ) Aol
Aelu 24 33dy 2 37 B

O S %2 e gslall g laally i) a3y Jass (e ids ke 80 il
500 35 iy spanal Ayl sald) e s Sile 100 e dgslall syleall Ll )
Jof02le500 3850 (AN Gl Jee &) Jefpile 100 3850 5)a) 3aaly clacy Jo/pals
SilsSile 180 uiavid Ayl 8 Alaxiveall $plasadl e Lab o(Jefpike 100 3,5 Austilly

Sl e il Sl 20 sl (Sl e % 2 o sl g ladlly il i (e e
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37 syl dayd ol Alalall 3 Cian 5 (e Bplaall GBlada) Adait &L iall paes ) (5880
Aclu 24 3adly o°

(o)1 Jolaay e DB LYY Jue Gk (e ddaild) e 4,0l WA Al 5
Bl Aapd b caadl @l amy SLLYI G5 T2 Juagsas o 63 (PBS) alall cilisdl)
U % 0.1 385 syanall (gyslll zudidl drua o jids Sile 200 Adlia) &5 Glld 2y 443l
4385 20 32el Loy S yig 8y

oalaill Clye EU aldll Glan bl Jolaay piall Jusd &5 (0 draall e paladll o
200 4dlaa) & A8l Bha dspy (Bl aay caadl @i S Al e Glall (e
G L o)slll i) drpay dauadlly daailddl Lall WAL Slladdl oY) e il Sl
DY) lea dalusy fuesil 630 ase Jsb o sia S draliaial

Jile Ajlie 3pb ge Al Glaweal) Jlexinly LSl goall clial) Ly dulp &
.Namasivayam et al. (2013) adalu s 4d s sall 45N Aolaall Caven g Japfiil) aay g Jay )

Alalaall (gl Jsbali—ylasedl sl 51
Szl gl J5hl
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Results and Discussion 4.&8lially giliil .4

A a3l ABBY LS (adudly Jie 1.4
Isolation and identification of pseudomonas aeruginosa

2018/12/9 e saally dilisa Jleelis dppm jiliassie o die 104 ges
Gl shdiue ¢ calaill dany idiae) a8 Gl dsse Glddi ey 2019/3/3 )
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g5 oz (174) dsaadl Aplasll A8 Aagipad 253 Alie 58 o Jpanll o5 4y g5l
cVall Ayl Al e 3Ll KU 22l (e Dlad die JSU K 22al) pe el
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SisSlall by e ooy Pl e LiSill 4pehadll Glivall 4ulyy Gyha e il & LS
o e aae G @y aald (sl Glhasial Ciyeda 3 MacConkey agar calall
eds 3 Blood agar Ll aall laws i« (Forbes et al., 2007) 550U S yueds
LSl 550 e e Ja o 13ag B-hemolysis G g st (e pall Jilad e L y08 < panindl)
lall yle i) Jass e caeys o(Selim et al., 2015) cpa¥saed) anl z Ll e
Cpd sl Lviay Ldle Bllayg pmdall jaal) o6l Gl jerinidl Cyela 3 Cetrimide agar
3 Pyocyanin b sl dasa lele (3llay Al sl (3,391 o5l Sl Pyoverdine
sl 3 4013 36Ky lanall a3 uatiy UV-Light Gl (358 4B Lgua e 2ie (3l
.(Sudhakar et al., 2015)
i alS Bnal Al Apgeas WA 3ga pandl) ekl 3 (geadl sl el
Cilasadll shal 5 .Al-Dahmoshi (2013) (sl Lay 4ilasdle &3 28 Lo 1aag <l yganll 435S0
OXidase 3uamS V) sand o IS A e i 104 Jual (e Aje 58 cijelal 3 4y gun gl
Jkaals Indole Jsa¥) cahlia) e Al IMVIC @hlaa) Ll Catalase 56N asd
lialy Al el s Voges Proskauer sl sy (S5 Ll Methyl red Jidl jesl
il cul a8y andl) 1 8 dage mill) culS Citrate utilization < iadl Pl
sall o gy LSl cupelals Lae B apaall IS 3 Jelail) IS5 yysall pand 8 Aulie
Tadess and Alem (2006) (s JS €3 Lal dlilas ziliall o328 Cela o” 42 3))a dajo b

lagadll oda il 2-4 Jsaall o Todar (2011)
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agladsl AQH) el A gan gauslly A pedaall ilbagadll :2-4 Jgaa

Gram stain alS dasa

lexanty LOAL JSi

Sl Bpada ye MacConkey agar SiSll HS) e gail)
e :

B- Hemolysis | Blood agar ) Loy e gaill

Cetrimide agar Alayiad) S8 Jasy Je gail)

o 4 pba dapy il

2 42 8 gy sall

Oxidase S ) il

Catalase BRSNS
Urease Susll sl
Indole Jsayl
methyl red eal) Jiial)
Voges Proskauer saig S5
Citrate utilization ol il Dl
K/K(base/base) | Kligler Iron Agar aall I

(elS Jlat) G £33 (5 Ul B- hemolysis «cdlu asdll (-) ¢ anse pandl) (+)

5328 0o ( K) ¢ sy (-/4)
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S Jlaxinly Ggal) claliaall (MIC) AN Jagfiall 5S4l dad aaa3 2.4
vitek2 compact system

V) adadidl 3S5 a8 e Jal e Vitek compact system 2 lea Jasi
«Ciprofloxacin «Ceftazidime «Cefepime <Amikacin _as Lss lalae jie 20
Piperacillin «Meropenem <Imipenem «Gentamicin «Colistin
Ticarcillin/Clavulanic ~ Acid  «Ticarcillin  «Piperacillin/Tazobactam
Pincus & ¢la W iy AST jasilly dalal) a8l slaie) P& (e . Tobramycin
.BioMérieux axiadll 4,40 cladai & ola L cruay (2006)

(%10) <Nie 3 Amikacin slaadd oY1 Liall S50 dad o) gl el
s Cefepime slaadl Ll .dulua (%86.7) 26 5 daslaall daugia (%3.3) 15 daslia
Al (%60) 18 5 4a5liall danigia (%26.7) 8 53aslin (%13.3) < 4 bl cyjelal
(%26.7) 8 5 daslin (%30) <Nje 9 A s bl culS Ji Ceftazidime sbead) L
Alis (%43.3) 135 deslad) dass sia

(%20) 6 5 daslia (%26.7)Ne 8 N yis Ciprofloxacin sbeaal) mitis culs
16 N & Colistin slcaal) mili <l s 8 Ailia (%53.3) 16 5 4 slaall Uanigia
Aaslia) Aasie cVie el al Gun g Al (%46.7) 145 daslia (%53.3) ik

3 5 Aasla (%30) <¥ie 9 N ads il culK s Gentamicin slae Wl
&) el Imipenem alaal) zils culS sy dulua (%60)18 5 dalaall ddavisia (%10)
aslial asio e el aly dulua (%86.7) 26 5 daglia (%13.3) i 4

5 daslie (%13.3) c¥ie 4 ) uin mill) colk s Meropenem sbadll Ll

Aasladl davsie c¥ie el als dulus (%86.7)26
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dguluns (%50) i 15 4 daslia Piperacillin sbadl il cojelsl cpa 8
dad Wy Alid) dhagie GV e W s 80 (%50)15
% 100 dandy (5) slaal) 3] dulin ¥l aaea ilS a3 Piperacillin/Tazobactam
(%50)15 dplins (%350) e 15 b daglia N aii Ticarcillin sboad mitis culS 1,
Ticarcillin/Clavulanic Acid sliaall gt cwilS 4 glall Ao gie ilise jelai ol (s 4
Alassie e el ol n L dusls (%56.7)17 5 deslia (%43.3) e 13 ) i
Jiasladl

15 (%56.7) e 17 A dwslaa JSY) Tobramycin alead) gt cul il
((3-4) Usaall (%40) 12 3 sl s dasliall danisia (%3.3)
ciad dggaaldl clabaall A0 Jadial) 358 dpaluag Aaglial dgial) ) 13-4 e

A lasl Ads

Amikacin
Cefepime
Ceftazidime
Ciprofloxacin
Colistin
Gentamicin
Imipenem

Meropenem

Piperacillin
Piperacillin/Tazobactam
Ticarcillin

Ticarcillin/Clavulanic
Acid

Tobramycin
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da5li o) Khan and Faiz, (2016) a5 (gAY Gluhall e W)y 30 45)lda
S5 % 55 Ticarcillin slad dpasmadl Lpall Al o 4ylasill 48N dagiyn <Nie
O (2014) aoaly siaa aag Bhall L Ale Ay g Al Auhal daii (e A
Ciprofloxacin; Cefepime cilalad dalae P. aeruginosa LS ayypdl <Yl
4ay Gentamicin 5 Ceftazidime alcadl asliay % 24.14 4wy Tobramycin s
Y% 27.5

Lagliall (pe (ggiun Capedal dyylanil) A8 Aadin <N of Al-Saray (2016) 3
ENe o % 20 o oa) Ll Cuyelal L 1% 56.5 by daus Piperacillin sbead
& -(Jamunadevi et al., 2012) Piperacillin slaal dalie culS 4 Ll A8 L5
Amikacin slaal Lyl daglie das o 19,83 3 (2012) gasals olus lalal duly 3hall
Y% 13.9 caly

31 e i) Slea dblugy MIC e il Wil 8 (2015) aneill caag
doslia 4y % Amikacin 65 sladl daglia s Al P. aeruginosa LSy dlye
daglie Ay lLege KI5 %80 Gentamicin s Piperacillin/Tazobactam jaleaall
Jegie S5 %70 Meropenem s Imipenem alcaal 4. 5lae daui s %75 Ciprofloxacin
% 79.6 Tobramycin slias daslic 4 23 3l .Dhar et al. (2007) Gald) il
@ A Ae 136 Ao Lgiuly A Helal and Khan (2015) olal) aag s
Ticarcillin/Clavulanic Acid sbzacs % 54.4 Ticarcillin aliad] daslae duun 48 das

% 61.8
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CilS o 3 % 53.3 Aiys Colistin alaaal 4, el daglie goliall <yeli]
a5 4ndi slaall % 6 daslie 4ws Mohanty et al. (2013) osialll 4l Jeag b il
2019 2013 e saall oia A aliaall 13 Laslie e LHSill 5,08 3045 o Ipdge 2ay

labizaall 4 5las I 48150 A g ya A glie cone (o ALd) caliahyalls Wiy (e aldiio
clial) L3 et e Lg)ad Ay Aabidadl Gl e daall @) ) dsay 4y gaal)
Aosly panSYGL ) Lyl Lealuly Efflux pumps @l calasaal Sy alal
R-plasmid 4 lidl cular oDl SOl e Szad Biofilm (gaal) o Lisd) (&85 oy dall
.(Hong et al., 2016) 4atiaall 43 gall cilaliaall daslaall cilia Jaay (g2

b bl A e ey (A1230) P.aeruginosa «Mie ol bl el
Jazars (30/2) ol Js¥) Laadll i aay L (Antibiotype) dysall claliadll Lgiaglia
3 Colistin alcaal) o 3yaaall Gy sall Claloaall daglia 4,5l iliadl culK 3 %6.6
daglie Al Galiell cilS 3 %6.6 Jaxazs (30/2) O (SEI aaill ¢ Al dubia culS
(30/2) ¢ls &dll kaill « ciprofloxacin 5 Colistin galias e dpa Clabine daud]
(30/1) &b laaill OIS Laigy &y gn laliae el aglie Gl Taaill IS 3) %6.6 Jarass
OIS 3 %6.6 Jaxass (30/2) ualadl Laaill & dyga cilaliae dxpd aslie %3.3 Jaxays
astia IS 3 26.6 Janays (30/8) ealead) Joail) Ly Ll Gl s Ayson lalima dind o 5lie
» Glalias daud (ulaag s Gilalias Al

Labn s dypm laliae 4D Loslia (IS 28 %10 Jarars (30/3) celodl Jaal [

(44 Jsaa) DHSs BLa¥) S8 oIS Gualidl Jaatll ) a5 clabine el



53 AZBUAY) g gilisl) 2 aal ) Juadl)

4l 30 A& 30 LS el ggaad) claliaall Aaglial) Jalad) :(4-4) Jsaa

Agial) dpedl)  Aagliall el e el e Laall

6.6 2 11 Ja¥)

6.6 2 9 ]

6.6 2 8 atlat)

3.3 1 7 &l

6.6 2 6 ualil)

26.6 8 5 bl

10 3 3 bl

Detection of virulence factors agpall Jalge e i< 3-4
Eianl 5 Laga 1sd Bslpuall Jalse csmss gl Glan) e 4,840 ciYiall 5,8 Jids
LASH Sl Al 3glpall Jalge (anmy 4ulyy &3 .(LaSarre and Federle, 2013) (ssasl)
zwl (Hemolysin cmaNsadl ayil 21 cclenall 21 e a0l 4y dplasyll 2a))
oS e 3yalls Siderophores sl dplad) S yall Ul (Protease uis ) apl
Quorum sensing cluaill jladin il aSaf it 06S5 s Biofilms 4 sl 42 )

-(5-4) dsxall 4 LS (2016) Garcia-Contreras syilue e o) 88l 5)guas
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Pigment production Cliual) z i 1.3.4
O] dapal daiie cul€ dylanl @B e e 30/18 o a8
JL& Jadadnl) A8kay s King A-Agar Laws e cepy Al % 60 4w ) Pyocyanin

(5-4)Jsas <(1-4)

King A-Agar b Ao 4y laiil A&l sy duilbuugild) ddpa g W) :1-4 J<i
s Laall (S + ) Aasall o3 = i) 2 dagall 83kl Jalse (o Cpilins salal dipas 223
et <l e Slmi cdigalls salall Alsel) ol Ll 3 Laga 5o g2 L) ) (el
A o lll e LS S0 Gl auSe JalaS Jaad 3 Glig Solall alias (S50 4y
ol a3 Al 5L P e - (Hotterbeekx et al., 2017) 4830 okl 8 sbal)
LS s daals dudlie (318 (e Apladill 48N LS il ) draa (K4 Ledalay LA
=i ol Caldwell et al. (2009) 58 .(Tashiro et al., 2013) wlpladl s 5AY)
S il ) (sl ekt 8 aaluns (g8) BB () (505 il sl Axaal A0 sed) Canll
&5 Ayl o3a s il sl B 1) ad 5ol alag) (55 peal) (g el L) 3¢l

Arpal) 8 gall) Sl Aol cliga 58l g Eayl)
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Hemolysin Production  ¢pesasgd) as3dl z i 2.3.4

Oma¥san L) il 1) e 5yl b eVl aen o Aallad) Aol il ekl
< Khalil et al. (2015) )yl dulys <yl .Blood agar »all LSt Jle B-hemolysin
O (2015) Jassliy¥) any LS a1 13s i Ayylas)l A& Cie e % 95.2 o) WS
zoalls Ganll e gl dplasill A8l el % 100 CulS uaNoael) 7 dus
& % 100 ulS (paNVsanell 7 1) A o (2015) @sides LW LT o5 s 1Y
(5-4) Jsans (2-4)JSE zasalls Bapall e Ay 3=l Poaeruginosa <

LSl Ll e Jgm Lae AaasdV) Gl 3 CouVsased) Jie psendl 2l sy
Canaall Ly asiy Al CHLEYT e o Jany 38 43 LS ¢ Canaall 4303800 jualiall @,
Gy slall a8 o o) 8 Cancadl) 3508 elld i Ly cilleall (o el 8 i 8l

.(Wiles et al., 2008) (sslall (el dSaalina s dulealy) Slilainy)

adll oy Ao Al A&l L i<t B—hemolysin a3l ¢ W) :2-4 J<i



56 AZBUAY) g gilisl) 2 aal ) Juadl)

Protease Production  Jaigual) aidl z U 3.3.4

(130/25) & % 83.3 dsiiss i) apil (s e LS 58 il el
A sl 81 as e el 20712 Gbe zabi SU) danass (5-4)dsea Ase
% 88.3 o Al-Tikrity (2009) 5 Al-Aoubaydy (2015) a5 b=l & .Skim milk
cOabad) ad Aatie cal€ Aglasill Al LESs e s e % 86.1

& V) 13gd datie Colistin sbiaal degliall C5all area of Ayl 038 8 Jaas)
Alaliall dosliall e syl 8 Ll ay 35505l 4yl el o cluhall iy J 5,LEY)
3iag e Ju 1 (Velkov et al., 2013) 4u<l gls¥) pans 8 GanSial sl ilabiadl
CmSaadsal) alime Lagliay Safigy sl anil 2 U ALE G 2Dl
Production of Siderophores saall Alial) el all s 4.3.4

Ay Siderophores aaall dpdaall il all o8 o LSl 508 abll el
sale 4l llias shaall ISV Las e il paen 8 salll jeda 3) (5-4) Jsaa % 100
leaitt dueliom dypun LS, o Ll e LS, ) o2 a5 .2, 2-dipyridal (C1oHsN2)
<ty FE? aaall Ll Y oy LsiSully culphadl) Jie 2adall 4al) Gl e paall W) i
ALl Gluhall ae ddladl Auhall R8s Gaw,  Aljanaby (2016) dsles) llde e 8)le
Koczura and Kaznowski, ) <bulaal sda ¢s<5 dgppall <iiall paea o capedal Al

-(3-4) J& (Fertas-Aissani et al., 2013 ; 2003



57 AZBUAY) g gilisl) 2 aal ) Juadl)

lall sl gl Ao Ay lail AR Lagiiad Lplial) cls all z I 13-4 J8a
2,2 dipyridal A gslal)

Al ARG Aagiad Sauall Jalge (g Y Aygiall dpuadl (5-4) Jsn

Aggiall Lpudl) | Aaiiall el s | S il s Salpall Jals

60 18 30 Clsall
100 30 30 OmaYsangl) oz )
83.3 25 30 g )
100 30 30 Adaa) LSyl o

100 30 30 Goall o Laall =l




58 AZBUAY) g gilisl) 2 aal ) Juadl)

The ability to form Biofilm  ggad) gliall ne<s Ao 5,480 5.3.4
b Jlaaial Glaily) aligs cues Ao 4ladl ddp) 4L e ciisl) 1.5.3.4

aaY) saissl)

Detection of the ability of P.aeruginosa to form adhesions layer by using
the Congo red method

o) e gl ) Auhall 4 dylasill A8l <o auea o)) gl el

Cus (e Acgiie Gty Col€ Glidall sdas %100 4wy Blaily) Glida (p& e 3)adl)
cladall o3¢d (ol saad il 4Kl NVl e % 53 ) aag 3 cusSall e gk
2l ol e Taldiel il A 6.6 5 calighall o3¢l (oSl Aanssia cil& % 40

(4-4) JSE CIBERY) o3 mung 4-3 JSll,

Y] giigsl) Jauy e Alaisl) Auil Lagial Laily) cilids o o< :4—4 JS&

(¢ asSi— C ¢ hugia (poSi— Be diaa s~ A)



59 AZBUAY) g gilisl) 2 aal ) Juadl)

shas L) s CRA eVl 535Sl Jang Jlexinlys CRM jeaV) i &I 4450
sl 8 5 Sl 5855 Bal) e (reball haall Clbyastiny Gl i o ading
Jyas Al Exopolysaccharide <ulySull sl Al 4y 66l da) Jalsall Cunsy (Sasi
Msudl (e Ao go Lot i 3 Dilimal) (e 558Y) Jabpall 8 elpeall 5216S0) dina
A5 ) ey cVell Anailal) A58 cliadall 2 ) (IS 131 (g )bl JSg Cilaadls 452l
a3l o Cpa (A GasSal Aangia (5S8R Caly dsud Gl OIS 1A Ll ¢ (ggBll oSl
Hou et al., osSll digam 438 ) i dee W) dyaysl) bpasianall 5 eVl opsll) (e
.(2012)

Sl Auhall s 8 jeaV) 5K Adalsgy Abailal) A3l ulidall ) A cilS
dadd A )lal) A8 LSt dle 20 (e edal 3 (Lima et al., 2017) bl Gl e
CViall e (6=4) Jsaadls - laall oda ) e 3508 cil€ % 15 duwy ) e DG
Al 488l clidall (p5S5 le Lgthote Cus (e Lo s

Ay Jlaaiuly gl pLaal) e85 o Ljlasl ARG Lagipe A6 :6-4 Jgaa

. saal) gadgsd)
iz foasia e L) 3
A Qe dggha dpud e Agha Ao | cial) 2
% dugia | N % el %
/ / / / 53 16 2¢1¢47¢29¢44<38
11¢56¢63¢60¢61¢42




60 AZBUAY) g gilisl) 2 aal ) Juadl)

6467¢57:40
/ / 40 12 / / 14:34:25:39¢64466
€62¢19¢35¢9¢5958

6.6 2 / / / / 4324

5slaal) (glabal Jlantauly g gadl o LRl (e Ao Ay b3l AR AL oo Gii<) 2.5.3.4

o

438,041

r

Detection of susceptibility of Pseudomonas aeruginosa to the formation
of the biofilm

Bl lasinlys ganll eLiall € e Aplasl) A6 <o AL e gl &
Aatie il OYhall aaea o) ALl il Micro-titer plate method (MTP)assall & el
Do 14 Cels 3 L) sl ae 43lhe dilide cilayay %100 duisy gaal) £ Liall
Aasigic % 40 diwiyy e 12 il fpa (B (goual) oLiall (oKl ddnia % 47 Zauiyg
(7-4) Jsas oSl snd il 388 % 13 Asaiins e 45 il
% 95.56 o) S i anili <l 3 Al-Saray (2016) ae dalladl duhall it 5an
el 4l Clagile ae GG LS gpall sliall i< e 5yl L A il cNGall e
055 () sl Ll (&8 e Ll el e % 100 das cnas Al (2015)
Al Gaglal) 8 e lad) oyl LSl ladass ) dailill bl i) aal sa (ggall o Lial)
LAl el (e degena ey olaall Lol 8 Lgon 2lie L o) LSl (S cAmal
Bronowskil et) dupkll 4il) <) 3 Ui, dadail) ol i 8 JleainV) dails

(al., 2014



61 AZBUAY) g gilisl) 2 aal ) Juadl)
4Bl §pulaal) (glia) Jlaminaly goaadl s LAY (e o Ay ladil) A8 Aagin A6 (7-4 )Jsas
CreSil) i CrsSill Jacy gia CoSil) (g6
Agial)l Al | Nl 2 pial) Ldl) | Rl 23 | Agsiall dpedl) | cNal) a2
47 14 40 12 13 4

Ll il syl clagad ggualdl 3uda5l 4-4
Biosynthesis of ZnO Nanoparticles
Lolal) Calad) gl daglia dllics Aplaisl) 4600 degim (e Ale ladl
JalaS dagiall o3 ) Jentiad iy ) 35hall Jalse eSUials dushyall o383 Alaariasal
iy seds Auball il iy L (gl Al 2KV (gall Gl Adee & Cufiag ik
574 JS5 ieldl) il Sl Gl @i lee o s Naag Jeldill Alasa a8 (B
Sle Al ¢ Gl Gady a el @il Sl gpall Bl Jlexinl Gl ) e

.(Heel‘ et al., 2017) :\:\MJ\ :d:\ﬁj ¢ Janll :U}@_m ¢ '&J}L:AJ\ :LA:LJQ ¢ 2\.‘\:1.13\

Al ARG ) Aalgy goill) il peS Y gaad) G830 (5-4) o) Jed

—C ¢ g laih Ak ) B ¢ 80 Adee aay ) g8ial) 5 Y syl Jslaa —A

51 Al T2 050 g 3l Sl Jslae e dyladsl AR el



62 AZBUAY) g gilisl) 2 aal ) Juadl)

iy Addat day Glanl Gaa 3L o Al il 2] Slasa e Jgeanl)

Calihae i) 431 aging (M 3580 ema Jlaxinly Aailiad duh & Glld aayg 43)y A
iy gad) Jidat Slea 5 aled) 35S emall colpanll cant 4aiY)

SlapiVl o) Led 83 A luhall e aell il s ddlall duhal it i

305 ) lasaall (S ¢ gnll G Adee 8 Taulidy T8l g (055 ds Sadl

Clapall o3a 585 (S e Dalaie) g5la JAl 5l s myla gpnll B3l (PIA (e Lga

asfi & ey LS 03¢y Jand A il e Adagiusall lig¥) Ll A8 dal) K]

slal) llladl) s Sale Gaaad ) il DA e gealie ) cpaladd) cligd Jysaty
.(Lietal., 2011)
Al Al aS gl claswa gaibad 54
Characterization of ZnO Nanoparticles
Cilhe Jlga Abalug goal) Jilall b 4yl il awSy) cligia bl (e
i) (358 AU Jyall Cadall oy eaiagy 64 J<alls UV-VIS Gl (358 daY)

iplayll ARl a8h Akl Ak gl eyl awSy Glawal

wa | ='\lln'-ahnq'.!n'n] Abe 1 Descrpton ]

3 ree e

AaiN) Adldas Slga Ualaigy 4 6ilil) i3l auasS gl ot pall Cihall Jdade :6-4 JS&

.UV-VIS Spectrophotometer dsawdid) s



63 AZBUAY) g gilisl) 2 aal ) Juadl)

i Aaiil) o8 e sl 378 e dic abaiaV! g3 of Cablaally (asdll gl
iy Aglanll A8 )y Aalug dyglll Gl Al Glawal malill goall @il )
.(Jayaseelan et al. 2012) as Zuf)all o8 il

Al Glaliiueg abyhd =il Jleisl bea Gl auSy)h Gl G030 5 ey
e il 380-360 Jaxall Cpana abaial) 35,3 CilS

Ll Gl 2yl Clia mlan S5 daa (e @il AN 5E jeae Jaxial
L0 A0 5l jgme Aalugy joem Ll 5 cAylanill A6 mily dalug Lsa Aalid)
dppeladl landl b cplil) ki) cupelal L JUail) pie auay 8 Jalinls ddlia slafY) 4D
100-20 ¢ zshiy s Lyalil) @56 aas s ) ALl 2y gll) Sl 4 g) il

(74 JSa) jiasils

Coard, Counts
~—\"s

5 A B N ¥ W

5

a7 s0 100 Taso 200 250 wo

S E L]
Average Rixe range . o

Topography - Scan forward Line fit

Line fit 14.4nm
C

Topography range




64 AZBUAY) g gilisl) 2 aal ) Juadl)

can forward  Line fit

Topography

e Hidm

s gl lapaad Gyl — o 4ygilil) (gEBAL Alaatal) alaa¥) B gaal) 1174 S
ey AN A gilil) 5w gl lagaund g lail) — —z alag¥) Ayl Ay gLl g3
sandll Ay langl) 480 dagia pedly Al Lgs A8laall 46Ul Clopenl) Ciad
ek 8-3 JSall L ilamal) paa haugies sl o Jeanll ¢ L) AV 3sanlen
G55 A lansl) A8 dagiyn el Al gy A8a Ayl Cilopnl] dyad) A25Y) 258 Ciha
2035202¢200 ¢« 112 ¢ 110 < 102 ¢ 101 « 100 xie lgsle Jpamall &5 3 L I adll
56.48 ¢ ©47.54 < °36.16 « ° 34.34 < ° 31.70 L3l i 2 dad dic ol clulSal) pe
ot Lasnial saldl o) il o285 . gl e © 69.87 5° 67.66 « ° 62.78 ¢« °
) ) auS )l lia ana Jae z il L L Alle 35l i Ll Al Gl 2
aaill A3ie W lfisegili 40-20 Glopeal) ama bwgie S5 dm 0 Jibee Jleinly
2008 5) Cilapun 35ny 359520 ) 030 Craed M Ayl La5Y) 3gm il 5208 e Alaaiu)

Ayl el



65 AZBUAY) g gilisl) 2 aal ) Juadl)

kxA
BhkixCos Ohki

K=0.94
A=1.05418A°

Dhki =

Brki= deg X——

180

aclall oda Cheed dus Aipl) d28Y) dga Aliky Bac 8 e Aliaaiil) sl 45)lae &
i) e bl saclE pe Liayl Ll &g Ayl @lidll 2yl Cilagn 355 B
Glawean e (35S5 LEAY) Jglas o) I 00-036-1451 ZNo ») dilladl JCPDS Ll 3)

Kumar and Rani (2013) g adlall bl it w4 sl elijll 2

| | 1
| 102 |
19000 — 5 ‘ l i
| |
|
i 5
= i ‘
|
|
!
L0000 — E
1100
| |
| l ‘ |
= | (101 |
|
| '\
| ‘ 112
5000 — : : B3l | ‘ 500
] ' | ‘ 110/ 202
4 | | l ! ‘
4 i |
5 i | I | | 203
Ny | | | t
| 1 | | 1 AUt ‘
\ W | | | J J f A I
I AR SO ;f: = ot \.*:trr'.-—rv“ ."v:y:m’. ‘r“’f'l‘.".'.\—.‘ ‘.‘.‘.1‘];1~=‘.‘a—,-.~'.v1:0

Inmeta-ITheca (aeq)

Migan A8l 406500 il degl cilasaad i) (38 dadY) agun haai :8—4 JSi



66 AZBUAY) g gilisl) 2 aal ) Juadl)

alisy Aylanl A8 dagim el Aalugy A8 Ayl Glidll 2yl Clapen Jilad &
dagia gl (8 dsagall Aladl)l palaall o (9aill e laad) Cnd AV Jygail 458 alidae
Lealdis A glll b3l 3l Clages J5ia) dilee 8 LS Al A)lassl) A8l

by oanill a8 Sl Glapal Javsall ¢ hpaall ind 2B 4358 ol 94 IS gy

++ 17 4 4000- 400 (e Gl

75
%T |
8
50— & ,% l
¥
1 S C-0O C-C
RE332asean ‘
2583803 88Ss
EE R AL & ‘
1 [
. O-H |
"] | ey
] | gg%?%
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
NANO CENTER tiem

Clagwad 1-aw 484.13 5 1-am 445.56 s)paad) cad daddU 4y 50 Cids 194 JSi
Liga A8t glat)
445.56 a5 aadll (o (il ol penl) Cnd AxiSU a0 Cada sl 3Ll ausl) el
&l Ay €Y Aia e Jalg N JlEml Il 1oy Uan 48413 5 e
1500) Ui go '™ ams 1519.91 5ayy dhsmaa 55,0 lilia Laadl Gl s ljliaY) (e (e sl
(Apke dda 5 4usl de gand) slS = slS degana 3gng () i A (Tan1600

-Rajan et al. (2016) saasle pa a5 iliall o2



67 AZBUAY) g gilisl) 2 aal ) Juadl)

aaail) qza sl Allaal) dgdagl) Cle saaall o 1700-1500 Gpale siaal) andl) i
2362.80 22al gy A5 (C-0) GannSy) =58 degand Hhalitdl je, Halid)
& 20ail) paag Loails (C-H) g ouells OsulSU Gule AR (aall 138 Jiay 3} T
o3 a5 Jiar 3 (O-H) JuSsulS degens 25a5 Jiay Taw 3741.90 L)) 3660.89
e A8 510 il odag Ayl Sl 2yl Glapn o o el Glia 35a e sandll
-Kulkarni and Shirsat (2015) ¢dabll xigll & Sl

Aol gy Aalaal) Ayl @bl apuS sl Cilagual adaudl (gpallal)l JS8) Calisiul &
coas 10-4 U . SEM zealall 35 5N el ddabissy Alasyll A1) dagiya il
Aol JIKEY) e gt ) JISEY) saatia s daliiie e cAilide €368 cant lasnal) 038 )
paal) Laugie by cAnilshaully dae Ladlly 4y Sy dAldaivsall JShell ule Clapuad) 53¢
degena ) Jpeasl) 3 5un il Giad 3 Al duhal) canni L1 gili 43 — 28 cale
Kulkarni, ) eass s e J8 il ) elijll ausY 35600 clapal) alaa) (e dipa
Al @liiall aaall laugie o€ 3) Pavani et al. (2011) Leads .(and Shirsat 2015



68 AZBUAY) g gilisl) 2 aal ) Juadl)

) I

SEM MAG: 5.00 kx | Det: SE
SEM HV: 20.0 kV | Date(m/dly): 04/07/19 | 10 pm

SEM MAG: 35.0 kx A - . I | NanoLAB-MOST

SEM HV: 20.0 kV EDato(m/dly): 04/07/19 | 1 pm

A Claswad goaal) G (e Aaaiaial) alaally JISEN) B eoilll —f :10-4 J2&
o Aanionall alaa¥ly JISEN) 2 gl — 10UM (ubd 558 Ligan dBlaal) 4 e300
UM Gab 558 Lgea 481N 453l il Cilagand (g gual) (3151

3l 2l lapn g€l ) adaud) bl e (oSl Gy sga dalas g al

Jaanll i 3l gl gl 3l Claman GG Jsn 888 1Y Lellanind (Say Sl L2530



69 AZBUAY) g gilisl) 2 aal ) Juadl)

I e sl dsbaall A b8l Joa bagali (any By 2ea (98 (bl el 2gall L lle
lpaany deay ligiall asfi Cagn Adle Lmse 5 Al dad cllics Gllall & Clapall CulS
W) ad Glaadl CilS 13 (g)a) Lalh oy 400N Glapuall ead lllia S Gy andd)
CCPURCADWENDE BT DV JVEFS P IR T DRCIDYWEN XTI DELFEPE T IS LRSI
il o) o 1174 0S8 3 Gne LS clg Lo 69.93 dalll il 3 Lga AdlA) )
ol (3 LAy g pad) Gl ) Cilapun b ) g5 Lee cligiall (il 2S5 Al
Al Sl 2l Clagend (goaal) Gl e 5l lubal) e aaell e Elall Al
G el e 30- (e sreal sl il e 30+ e 5S) Ll b a ) aga Jidat el
Bl ) ) gap Lee clipiall gp sl oS58 Alad) dadll o) B Gllal e 2a

-(Garcia et al., 1997)

[Poeoguegn Pastes

S Dragte 9% Coswmamescs Moo e Thser g
| 750 Run 1))
| Measurement Completed

[
Ao “

- Heow -

| *-e_’ = s

igan RGNSl S apaS gl At W) g (38 Aada 1114 (8



AN alad) gl Al Myl claswad clig Sall 3aliaall 4ladll 6-4
gl

Antimicrobial activity of zinc oxide nanoparticles against

Pseudomonas aeruginosa

Aagiym ol 3805 Ay gl il aS ol Cilasuad adihall sabiadl) ddladll jlidl (g5l
o s Cgam ATl Ayl i g Al sbinall L glial) sasmie Aglail) 43
bl e A Jefarle 10 385 fin ol (ps (8 defpile 100 5 500 585 e JS

OS5 JS Il dslaie aaa ae Giliall 2ae miag (8-4) Jsandly Aylassl

A 55 s g Jananty a3l AR Lagiyad sai g JUsdl :8-4 Jsan

(ph) s G
Juf pala 1 385 | Jefprle 100 3855 | Jafpile 500 585

0 9 20 1

0 8 21 2

0 10 21 47

0 10 21 44

0 9 20 56

0 9 24 58

0 9 23 61

0 10 22 66

e Bl el 2l Glaes 3lad (2015) Janaki caalll duls ekl

el ) oSally Ayl Al S e



71 AZBUAY) g gilisl) 2 aal ) Juadl)

Gl (e vpaall Jasdh e 5508 Gllad Led ALl Al s lasa 8 SIS s
S Y A glall Cilasealdl ) (Raufetal., 2017) o adl .(Sultan et al., 2015) 4uza )
A siall Sy Al AlianlQH LS 5 dlanl) 48BN LS A 8k Ll Akl o)
Glassad Tyl 4lad e NVsase s 2nSEl Jaiaally SN ) luhyal) any <yl
Gluhal) Gary @ylil @lld sy (Sourabh et al.,2014) LSl oladl bl @il 2
Brayner et) Llall clie hlis & Gl cu 5 a8 LKl alead) bl of
Jexi Al DAY o el e V) el Agdlad b (g Al daga A) cllliag . (al., 2006
Ol aSsyn @y i Ly (Reactive oxygen species) sall jsaall jpas e
.(Jones et al., 2008) 4l LIUAL Tl a2y o2} (H,05)
Lgdie Bslpall Jalge (aany 8 A gilil) dlijl) sl clagun il 74
The Effect of the ZnO Nanoparticles on virulence factors
phenotypes
Onibomagall) ddsin L) 8 4 g5Lil) i3 asa ) ilapn i85 1-7-4

The effect of ZnO Nanoparticles on production of pyocyanin

N e e gandd (i) R 251 8 Rl Sl 30l Sl 8 s 3
OS5 Jlasiad o35 A laisll 4803 LS (e L) Ayl slinall o yaell daslid
§ald e CWiall msea Jaa Jeofarle 500 SN o) i) cidil Ja [ aale 100 5500 Lea
8§y ulS Lasd line Jofarle 100 385 o) cps (A 974 Jaall ¢ Bl z ) e

sl Z ) e



72 AZBUAY) g gilisl) 2 aal ) Juadl)

Lagipnd 4ail i3l s gl cilapmn Jlarianly il salid) ddsaa 7 L) s (9-4) Jsaad

- g lagl daspl

Ju/ a2l 100 Jofarle 500 | ¥l 2ae 3hpall Jale

daall XYS daaall XYS S
Toiagiall | iyl | % | el

25 2 100 8 8 Pyocyanin

Aasa z Ul Ladii 4 (ZNCl) bl clipll a)lS lial 5 a8 ) Lee et al. (2014) <3
8 Lapdti Liagly clrpall Japitn 8 aidled s cllhg 4lasyll 48BN LSy (8 il bl
Glapen Jlaind die Ll LS i 3 5800 G0 ey and) cliad) osS e LSyl
Arpal) p3a dalil 8 A1 Laa gl 2 4 gl Glijll A
s SIS, (gl oLaal) (S e LK) 538 Al Gl 4yl o Cuaid
Clapall 038 @Dl 1 5)La) a5 038 5 dgylacill A8 LSl daglil) CV3al) aan 8 Slrsall
Garacia-) Lasill oda lwd Al (ahye¥) z3le 8 Jexind O (Saall ey audy ikl
.(Laraetal., 2015
Onea gasgl) (oS3 (8 Ay gilll Qi3 apuS sl cilageun i 2-7-4
The Effect of ZnO Nanoparticles on Hemolysin Production

N3 (e e sanal Cppeadpasel (68 8 Ayl S Kl ilagen il Ay @

OS5 Jlasia) &5 Aplasll A8 LS (e W) dysal) Claliaall (e aaell 4o glaall

aglled Ladi Jaofprle 500 S5 of Adlall duhall w5t cijelil . Ja fazle 100 5 500 Lea



73 AZBUAY) g gilisl) 2 aal ) Juadl)

A oS 8 Jefaile 100 58500 L+ 104 son Ll 3l 8 b £ CpamatVpasel)
N g el 0S5 e 508 N3l g S 85
Al il syl Clasun Jlantiadly Cpealsasgd) g L) Jandli o (10-4) Jgaad)

- Al 4G Aagiad

Ju/ a2l 100 Ju/axle 500 N jallaze 3 pall Jale

dauall XS daaall XYS BN

%inidl | el | %l | N

ddaiial) ddatiall

0 0 100 8 8 Hemolysin

Sijll aSly clijll a0 5L (Terada et al. 1999; Barker et al. 2004) ()2
Ol calaiadld jiall ey Ayladsll A8l dagipa e Jptall aall S Jlas apyil & gelall
)l lyS Jlas ai) Ak 3y geans Uadh (g5ilil) @il sl il 20 ialall NS
Lafn 8 bl 80 el gl el Clames o) angy Apladil) 8K dagian (e gl
L) Sl 36l Al aall <Y Jlall sy
Sl z ) B A gl Al sl clasun il 3-7-4
The effect of ZnO Nanoparticles on production of Protease
oard 5afigall 1) 8 4yl eligl) 2l clapn 530 e aiSl Appai s hal &
500 Laa (S 5 Jlexinslys A ylas3l sl U Sl dsbadl cilabiad) (e 2] 4 sliall el
Z 6 A il Jofaile 500 385 8 43l Laagd 3 cadall IS) Jasy e Ja [ a3l 100
La¥ 11 ~4 Jsall 3 WS Jof aike 100 385 4 56 &l g 3 gyl al

iy B #yla Saienll wil 2 o aginad DA e MuKherjee et al. (2011)



74 AZBUAY) g gilisl) 2 aal ) Juadl)
L dgiaeal) Gyl Clapeall Cligd i @y e Sizad iy sl Cilapa) ) oyl 2ay
WAl Gige & e gl Al (A pasd () 0t lee il ) s dpdilas Gile sena

.(Sondi and Sondi, 2004)
A spuaSy) bapen Jlariaaly i) i) g Jandi s U8 114 Jgaad

A laisl) ARSf3 e ghad A g3l

L 7 Ll sl Lo z )yl zl gl &)
Topfill | (ple) pN) [ Yodnplll | (ole) pV) [ (ple)p) | Al
100 S5 [ 100 S5 S 500 5Syu | Al Ja
Qofeale | defpale 500 Jofpale

of il

0 12 0.33 8 12 1

0 14 0.35 9 14 2

0 18 0.35 11 17 11

0 20 0.25 15 20 14

0 14 0.28 10 14 29

0 16 0.37 10 16 38

0 14 0.25 9 12 42

0 14 0.15 11 13 66

aaal) cdlala ) B 4 eilil) il s sl clasun il 4- 74
The effect of ZnO Nanoparticles on production of siderophore

aaall szl 8 3l el aws sl o 50 (e CalSl Ayt o)l &
OnSy Jlastialys Aladsll A8Bl Ly A5kad) Clabiaall e yaed dagliall il (el

Clasall e g5lal) 2,2 dipyridal s g3l JSY1 Ly e Ja / aile 100 5500 La



75 AZBUAY) g gilisl) 2 aal ) Juadl)

lea il Caman o8 Gypail) 3 Alexionall CV3all ppan o GanSll AUS  43) Laagd 3 A0
A2-4 Jsand) maall Al
Lgilil) il syl o Jlariaaly yaal) cdlala z U Jagdl quad (12-4) Jgaad)

Ll AL dagind

Jef axle 100 Jefaxla 500 | W=l 2xe Bglpall Jale

dal) e dadl) e RN

Yody siall Ayl | Yodn sl Yyl

adaiial) adaiial)

100 8 100 8 8 siderophore

goal) o LRl (eSS B A aill) QU3 aS sl Clagun il 5 74

The Effect of the ZnO Nanoparticles on Biofilm formations

P (e il Cagyls cind gl e liad) 0068 8 A sl bl sl Clapun 580 Gy
Lol Alladl) 5)a8l) il Sy (uSiny Lo Adiailal) LA (550} i) drsa Lali)) 48
s Apsilil) Gl €l lasny gl o Liall BKall LW Aallas (ggal) cliall
OSSOl ap i) il eaia gy 13-4 Jsaadly (gsaad) o Liad) (50685 o LaSAll 4,16 8 aliss)

. Jafaike 5005 100



76 AZBUAY) g gilisl) 2 aal ) Juadl)
LEl A5 syl claws Jlatiul ggall sl (oS bl qud 113-4 Jga

Aylai ARl Aagiad

100 387 % byl des| 500 S5 % byl dss

Jef i Jefpile
43 42.5

26.2
58.1




77 AZBUAY) g gilisl) 2 aal ) Juadl)

Ons (b % 83.8 Ay V) cilS Jofasle 500 S5 3 dawfiil) daws of miliall Cyelal
2 e Apyliie Aliantid) i) ulS ¢ (% 80) ofpile 100 3855 & Japfiil) A culS
3G Ghd 8 Gluall e % 90 e S o) sy Sl Gupta et al. (2014) &al)
.Jaf aile 125

i3l 2l Clapal Jayds daus e Al Dwivedi (2014) g dg)liie il il
88l gl 4, lill Slanal) o) Murthy et al. (2011) o 815 ¢ Jo/arlal 00 3 i 43 03l
@A Al s L) Baaild) LAl gl eLia) (e e LSl L6 Jds e
an Loagly LKl aca dulled @lijll an sl clasa cuyelal 3 Lee et al. (2014) caalil
Lyl 4Ll ly pandll Cad Al Giliell pead goall o lall (&8 o LSl 406
oyl 8 Aleaiaeall Zygilil saldl) 38 55 50l a5 (gsanl) o Liall

SV sy 3 Gl Wl Gale gsaal) e Liad) (sS5 d dandil) A s il e Jaadls
Lois b Lo A81aal) 4,500 chlapenll 5850 5003 Ll axe e Sl ADLy Ajall j3ias



78 AZBUAY) g gilisl) 2 aal ) Juadl)

JSh (goand) o Laall 45 Sl el aa 43)l8a L daladll 4l LS pally il Al sl
S Jalses e iy (S8 8 Al LSy LB L) sy 8 Gy o o) danisia

NETTENIPARE 1 TP NPt BV YW



aylgm g3lly sylaliigadl

Conclusions and

Recommendations




79 Glaa gil) g claliiiuy)

Glaliiiuy|

&b oaadl) die dygal) laladl Al daglie Wiuhs & ) Al cill cyelil L1
Jils Colistin s Tobramycin sleael culS aaglia el ¢ vitek compact 2 Slea
.Piperacillin/Tazobactam alcaal culS daslaa daws

CNal) men DUl LS gl Jalse e iU Cylatll shal DA (e gl 2
Lpal O lae Lod (goand) oliall caall cDlala ¢ paNsasell ) sghall Jalgal
P8 Adliae andy Caang ) Sadis ll aaiils Gl sl

CNpl paen o) ) Cupedal gaall cliall e e LKl A6 e (ail) xie .3
c oSl Amn eV gl o Laal S AL Gl

A 2l lapal gl il e dplassl) dshl) LS 406 duhall caeldl 4
gl

J&a) iy Ay 4ygl sale L) dalaall saladl e laghal & ) clagadll @) L5
30 Jraniall aaall Jaea IS5 1agilh 100-20 ule lgana 75l g Badaia alaals
. e gild

Bl Jabse Gany b o lghd Al Ll @l s clema cadl L6

(Lgﬁaj\ o Wil .J,g;]\ h_\)uc\;c‘).l;t.\}‘).d\c MYM\&QM\)



80 Glaa gil) g claliiiuy)

Silua gl

iy glal lain G Aglasil) AShY LS e dalia) Lgll clipall ik s L1
RPN

Geall Lie¥) Gl uall el 8 46l @l oSl Glawes 80 A 2
ADES sl (B ) Aplasill 4B LSy B gAY Bl dalse e Al ilially
P

ddee 8 ald 3ol Aeddiiadll @il ag€ 3ol e (gA) dge aladiul ) eealll L3
gl @3l A Cilapa (alan

Clilgal) o Lias DA e s Gl @5l 2l Glars Taan 20 Ly 4

Ayl



sl 4l

References




81 ilaall

ladd)

dupll jalaal)

Wgymal) o) eliall (psS5 8 Slulygyd) 530 duly .(2015) Ak apSl ae Sle (ol
¢ ieale Al P.aeruginosa Lasl jig sl ayyil zGils =5 sally (39l el (1
Gadia 101 2 patioa)) deelal) cpulu! ) 448

LS sshall dalse panys il Lawatill duhp L(2015) g mli ule o dasli)yl
caliagll ol A8 yall o slall g ) 4K ¢ yiiale Al .Pseudomonas aeruginosa
Aadia 571 oo daals

LSl ghuall dalse Gany e (523 L(2015) aSl aie iy egple s amll 2o e ¢ i)
Magazine .3hall & dlic ifiue 8 4dlida jalaas (e 4532l P. @eruginosa

.306-315 :(2) 7 «of Al-Kufa University for Biology



82 ilaall

LaiaY) ol

Adibkia, K.; Javadzadeh, Y.; Dastmalchi, S.; Mohammadi, G.; Niri, F.K;;
Alaei-Beirami, M. (2011). Naproxen-eudragit RS100 nanoparticles:
preparation and physicochemical characterization. Colloids Surf B
Biointerfaces, 83(1):155-9.

Al-Aoubaydy, N. R. M. (2015). Molecular detection and gene expression of
efflux pumps in multidrug resistance pseudomonas aeruginosa. M. Sci.
Thesis. College of Science. Al-Mustansiriya University.

Al-Dahmoshi, H. O. M. (2013). Genotypic and Phenotypic Investigation of
Alginate Biofilm Formation among Pseudomonas aeruginosa Isolated
from Burn Victims in Babylon, Iraq Ph.D thesis, Babylon University,
Science Faculty-Biology Department, Irag.

Al-Hazmi, F.; Alnowaiser, A.; Al-Ghamdi, A.A.; Al-Ghamdi, M.; Aly, R.M.;
Al-Tuwirqi, F. and El-Tantawy, A. (2012). New large—Scale synthesis
of magnesium oxide nanowires: Structural and antibacterial properties.
Super Lattices Microstruct., 52: 200-209.

Ali, O.A. (2012). Prevention of Proteus mirabilis Biofilm by Surfactant
Solution. Egypt. Acad. J. Biol. Sci., 4(1): 1- 8.

Alinagvi, Z.; Kharal, S.A. and Qamaraziz, M.M. (2011). Burn patient
professional. Med. J., 18(2): 300-305.

Aljanaby, A. (2016). Virulence factors and antibiotic susceptibility patterns of
multidrug resistance Klebsiella pneumonia isolated from different
clinical infections. Afr. J. Microbiology Res., 10: 829-843.

Alkhalifawi, Isam. (2015). Green synthesis of Magnetite Iron Oxide

Nanoparticles by Using Al-Abbas's (A.S.) Hund Fruit (Citrus medica) var.

Sarcodactylis Swingle Extract and Used in Al-'algami River Water Treatment.

5.124-135.



83 ilaall

Alkhalifawi, Isam. (2018). Silver Nanoparticles Synthesis by Hamza's Khubdat
(A.S.) (Kombucha) Tea and used in Burn Wounds Treatment. (10).
489-500.

Al-Saray, Z. A. K. (2016). Effect of Gamma Rays on Some Virulence Factors
From Burn and Wound Isolated Bacteria. M. Sc. Thesis. College of
Science. Al-Mustansiriya University.

Al-Tikrity, A. L. (2009). Bacteriological and genetical study of pseudomonas
aeruginosa isolated from different human infection. M.Sc. Thesis.
College of Science. University of Tikrit.

Ausubel, F.M.; Brent, R.; Kingston, R.E.; Moore, D.D.; Smith, J.A.;Seidman,
J.D. and Struhi, K. (1987). Current Protocols in Molecular Biology.
John Wiley and Sons, Inc. New York.

Babapour, E.; Haddadi, A.; Mirnejad, R.; Angaji, S-A. and Amirmozafari, N.
(2016). Biofilm formation in clinical isolates of nosocomial

Acinetobacter baumannii and its relationship with multidrug

resistance.Asian Pac. J. Trop. Biomed., 6(6): 528-533.

Bajelan, K. H. I. (2015). Biosynthesis of titanium oxide nanoparticles by
Lactobacillus spp. and their activity against some bacterial isolates
associated with recurrent urinary tract infection in a sample of Iraqi
patients Ph.D. Thesis. College of Science. Al-Mustansiriya
University.

Barker, A.P., Vasil, A.l., Filloux, A., Ball, G., Wilderman, P.J. and Vasil, M.L.

(2004). A novel extracellular phospholipase C of Pseudomonas

aeruginosa is required for phospholipid chemotaxis. Molecular
microbiology, 53(4):1089-1098.



84 ilaall

Baskar, G.; Chandhuru, J.; Fahad, K. S.; and Praveen, A.S. (2013). Mycological
Synthesis, Characterization and Antifungal Activity of Zinc Oxide
Nanoparticles. Asian Pharma Press, 3(4): 142-146.

Beyth, N.; Houri-Haddad, Y.; Domb, A.; Khan, W. and Hazan, R. (2015).
Alternative Antimicrobial Approach: Nano-Antimicrobial Materials.
Evidence-Based Complementary and Alternative  Medicine.
ID 246012, 16.

Bianchi, S.M.; Prince, L.R.and McPhillips, K.; Allen, L.; Marriott,
H.M.; Taylor, G. W.; Hellewell, P.G.; Sabroe, I.; Dockrell, D.
H.; Henson, PW. and Whyte, M.K.B. (2008). Impairment of
apoptotic cell engulfment by pyocyanin, a toxic metabolite of
Pseudomonas aeruginosa. Am. J. Respir. Crit. Care Med., 177: 35-43.

Brayner, R.; Ferrari-lliou, R.; Brivois, N.; Djediat, S.; Benedetti, M.F. and
Fiévet, F. (2006). Toxicological impact studies based on Escherichia
coli bacteria in ultrafine ZnO nanoparticles colloidal medium. Nano
Lett., 6: 866-870.

Bronowskil, C.; James, C.E. and Winstanley, C. (2014). Role of environmental
survival in transmission of Campylobacter jejuni. FEMS Microbiol.
Lett., 356(1):8-19.

Brooks, F.G.; Carroll, K.C.; Butel, S.; and Morse, A.S. (2007). Medical
Microbiology, Edetors, J.E.; and Adelberg, E.A.24 ed. Megraw hill.
New York.

Caldwell, C.C.; Chen, Y.; Goetzmann, H.S.; Hao, Y.; Borchers, M.T. and
Hassett, D. J. (2009). Pseudomonas aeruginosa exotoxin pyocyanin
causes cystic fibrosis airway pathogenesis. Am. J. Pathol., 175: 2473-
2488.


https://www.hindawi.com/16940819/
https://www.hindawi.com/28429053/
https://www.hindawi.com/69383860/
https://www.hindawi.com/61950478/
https://www.hindawi.com/39349501/

85 ilaall

Chauhan, R.; Reddy, A.; and Abraham, J. (2015). Biosynthesis of silver and
zinc oxide nanoparticles using Pichia fermentans JA2 and their
antimicrobial property. Der Pharma Chemica, 6(3): 63-71.

Chiang, S. L.; Mekalanos, J. J. and Holden, D. W. (1999). In vivo genetic
analysis of bacterial virulence. Ann. Rev. Microbiol., 53: 129-154.

Choi, J. Y.; Sifiri, C. D.; Goumnerow, B. C.; Rahme, L. G.; Ausubal, F. M. and
Colderwood, S. B. (2002). Identification of virulence genes in a
pathogenic strain of Pseudomonas aeruginosa by representational
difference analysis. J. Microbiol., 184: 952-961.

Collee, J.G.; Fraser, A.G.; Marmion, B.P. and Simmons, A. (1996).Practical
medical microbiology. 14" ed. Longman. Singapore Publishers (pet)
Itd. Singapore: 363-373.

Cruickshank, R.; Duguid, J. P.; Marmion, B. P. and Swain, R. H. A. (1975).
Medical Microbiology. 12th ed Churchill. Livingstone (publ.),
London.

Deep, A.; Chaudhary, U.; and Gupta, V. (2011). Quorum sensing and Bacterial
Pathogenicity: From Molecules to Disease. Journal of Laboratory
Physicians, 3 (1): 4-11.

Dhar, S.; Saraf, R.; Singh, K. and Raina, B. (2007). Microbiological Profile of
Chronic Burn Wounds among Patients admitted in Burn Unit. J. K.
Sci., 9(4): 182-185.

Doshi, H.K.; Chua, K.; Kagda, F. and Tambyah, P.A. (2011). Multi drug
resistant pseudomonas infection in open fractures post definitive
fixation leading to limb loss: a report of three cases. Int. J. Case Reports
Images (IJCRI), 2: 1-6.

Dwivedi, S., Wahab, R., Khan, F., Mishra, Y.K., Musarrat, J. and Al-
Khedhairy, A. A. (2014). Reactive Oxygen Species mediated bacterial



86 ilaall

biofilm inhibition via Zinc oxide nanoparticles and their statistical
determination. Pios One, 9(11): €111289.

Ekizoglu, M.; Sagirogl, M.; Kilic, E. and Hascelik, A. G. (2016). An
investigation of the bactericidal activity of chlorhexidine digluconate
against multidrug-resistant hospital isolates. Turk. J. Med. Sci.,
64:903-9009.

Elkady, M. F.; Shokry Hassan, H.; Hafez, E. E.; and Fouad, A. (2015).
Construction of Zinc Oxide into Different Morphological Structures to
Be Utilized as Antimicrobial Agent against Multidrug Resistant
Bacteria. Bioinorganic Chemistry and Applications, 2015: 1-20.

Elkatib, W. and Noreddin, A. (2014). In vitro antibiofilm efficacies of different
antibiotic combination with zinc sulfate against Pseudomonas
aeruginosa recovered from hospitalized patients with urinary tract
infection. J. Antibiotics, 3:64-68.

Epstein, A.; Wong, T.S.; Belisle, R. A.; Boggs, E. M.; and Aizenberg, J. (2012).
Liquid-infused structured surfaces with exceptional anti-biofouling
performance. Proceedings of the National Academy of Sciences of the
United States of America, 109(33), 13182-13187.

Feinbaum, R.L.; Urbach, J.M.; Liberati, N.T.; Djonovic, S.; Adonizio, A
Carvunis, A.R. and Ausubel, F.M. (2012). Genome-wide identification

of pseudomonas aeruginosa Vvirulence-related genes using a

caenorhabditiselegans infection model. PLoS. Pathog. 8(7): e1002813.

Fertas-Aissani R, Messai Y, Alouache S, Bakour R (2013). Virulence profiles
and antibiotic susceptibility patterns of Klebsiella pneumonia strains
isolated from different clinical specimens. Pathol. Biol., 61(5):209-
216.



87 ilaall

Flemming, H.C. and Wingender, J. (2010). The biofilm matrix. Nature .J. Rev
.Microbio., 8(9): 623-633.

Forbes, B. A.; Sahm, D. F. and Weissfeld, A. S. (2007). Bailey and Scott, S.
Diagnostic Microbiology. 12" ed. Mosby. Inc. U.S.A.

Freeman, D.; Falkiner, F.; and Keane, C. (1989). New method for detecting
slime production by coagulase-negative staphylococci. J. Clin. Pathol.
42: 872-874.

Fujitani, S.; Sun, H.Y.; L. Yu, V.L. and Weingarten, J.A. (2011). Pneumonia
Due to Pseudomonas aeruginosa Part |. Epidemiology, Clinical
Diagnosis, and Source. CHEST Journal, 139(4): 909-919.

Garcia, A., Cuesta, A., Montes-Moran, M., Martinez-Alonso, A. and Tascon, J.
(1997). Zeta Potential as a Tool to Characterize Plasma Oxidation of
Carbon Fibers. Journal of Colloid and Interface Science, 192: 363-367.

Garcia-Contreras, R. (2016). Is quorum sensing interference a viable
Alternative to treat Pseudomonas aeruginosa infections? J. Front.
Microbiol., 7:1454.

Garcia-Lara, B.; Sausedo-Mora, M.; Roldan-Sanches, J.; Perez- Eretza, B.;
Ramasamy, M.; Lee, J. and Garcia-Contreras, R. (2015). Inhibition of
guorum sensing-dependent virulence factors and Biofilm Formation of
clinical and environmental Pseudomonas aeruginosa strains by Zno
nanoparticles. Lett. Applied Microbiol., 61(3): 299-305.

Gellatly, S.L and Hancock, R.E. (2013). Pseudomonas aeruginosa: New
insights into pathogenesis and host defenses. J. Pathog. Dis.,
67(3):159-73.

Giamarellou, H. (2010). Multidrug-resistant Gram-negative bacteria: how to
treat and for how long. Int. J. Antimicrob. Agents, 36: S50-S54.



88 ilaall

Girard, G. and Bloemberg, G.V. (2008). Central role of quorum sensing in
regulating the production of pathogenicity factors in Pseudomonas
aeruginosa. Future Microbiol. 3(1): 97-106.

Govan, J. R. (2007). Pseudomonas aeruginosa and non-fermenters, Medical
Microbiology. 17"ed . Churchill Livingtone Elsevier.

Greenwood, D.; Slack, R. C. B.; Peutherer, J. F. and Barer, M. R. (2007).
Medical microbiology. A guide to microbial infections: pathogenesis,
immunity, laboratory diagnosis and control. 6" ed., Churchill
Livingstone.

Gunalan, S.; Sivaraj, R. and Rajendran, V. (2012). Green synthesized ZnO
nanoparticles against bacterial and fungal pathogens. Progress Nat.
Science: Materials Int., 22(6), 693—700.

Guzman, M.; Dille, J. and Godet, S. (2012). Synthesis and antibacterial activity
of silver nanoparticles against gram-positive and gram negative
bacteria. Nanomed. Nanotechnol. Biol. Med., 8: 37-45.

Hajipour, M. J.; Fromm, K. M.; Akbar Ashkarran, A. and Jimenez de
Aberasturi, D (2012). Antibacterial properties of nanoparticles. Trends
Biotechnol. 30: 499-511.

Hall-Stoodley, L.; and Stoodley, P. (2009). Evolving concepts in biofilm
infections. Cellular Microbiol. 11(7): 1034-1043.

Harley, J. and Prescoot H. (2002). Laboratory exercise in microbiology. Fifth
edition. The McGraw—Hill Companies.

Hashim, I. (2013). Microbiology culture media in pharmaceutical industry.

Hassan, A. A.; Howayda, M. E. and Mahmoud, H. H. (2013). Effect of Zinc
Oxide Nanoparticles on the Growth of Mycotoxigenic Mold. Studies
Chem. Process Technol., 1(4): 66-74.



89 ilaall

Hassan, K.I.; Rafik, S.A. and Mussum, K. (2012). Molecular identification of
Pseudomonas aeruginosa isolated from Hospitals in Kurdistan region.
J. Adv. Med. Res., 2: 90-98.

Heer,A.S.K. Mansooria,S.M. and Chamria, N .(2017). Biosynthesis and
characterization of Zno nanoparticles using ficus religiosa leaves
extract. World J. Phrma. Res., 6 (10): 818-826.

Helal, Z. H. and khan, M.I. (2015). QacE and QacE1 Genes and their correlation
to Antibiotics and Biocides Resistance Pseudomonas aeruginosa A.m.
Biomed. Sci., 7(2): 52-62.

Hogardt, M. and Heesemann, J. (2013). Microevolution of Pseudomonas
aeruginosa to a chronic pathogen of the cystic fibrosis lung. Curr.
Topics Microbiol. Immunol., 358: 91-118.

Hoiby, N.; Ciofu, O. and Bjarnsholt, T. (2010). Pseudomonas aeruginosa
biofilms in cystic fibrosis. Future Microbiol., 5(11): 1663-1674.

Hong, J. S.; Yoon, E-J.; Lee H.; Jeong, S. H.; Lee, K. (2016). Clonal
Dissemination of Pseudomonas aeruginosa sequence type 235 isolates
carrying bla IMP-6 and emergence of bla GES-24 and blaIMP-10 on
novel genomic islands PAGI-15 and -16 in South Korea. Antimicrob.
Agents Chemother., 60: 7216-7223.

Hotterbeekx, A.; Kumar-Singh, S.; Goossens, H. and Malhotra-Kumar, S.
(2017). In vivo and In vitro Interactions between Pseudomonas
aeruginosa and Staphylococcus spp. J. Front. Cell. Infect. Microbiol.,
7:106.

Hou, W.; Sun, X.; Wang, Z.; and Zhang, Y. (2012). Biofilm-forming capacity
of Staphylococcus epidermis’s, Staphylococcus aureus, and
Pseudomonas aeruginosa from ocular infections. Investigative
Ophthalmol. Visual Sci., 53(9): 5624-5631.



90 ilaall

Huang, Z.; Zheng, X. and Yan, D. (2008). Toxicological effect of ZnO

nanoparticles based on bacteria. Langmuir, 24: 4140 -4152.

Huh, A.J. and Kwon, Y.J. (2011). Nanoantibiotics: A new paradigm for treating
infectious diseases using nanomaterials in the antibiotics resistant era.
Journal of Controlled Release, 156:128-45.

Huttner, A.; Harbarth, S.; Carlet, J.; Cosgrove, S.; Goossens, H. and Holmes,
A. (2013). Antimicrobial resistance: a global view from the 2013
World Healthcare-Associated Infections. Antimicrob Resist. Infect.
Control, 2: 31.

Jaafar, Z.M.; Dhahi, M. A. R.; Abd, A. H. and Jaafar, S. M. (2014). Molecular
identification and antibiotics resistance genes profile of Pseudomonas
aeruginosa isolated from lIraqgi patients. Afr. J. Microbiol. Res.,
8(21):2183-2192.

Jadhav, S.; Gaikwad, S.; Nimse, M. and Rajbhoj, A. (2011). Copper oxide
nanoparticles: synthesis, characterization and their antibacterial
activity. J. Cluster Sci., 22:121-129.

Jalal, R.; Goharshadi, E.K.; Abareshi, M.; Moosavi, M.; Yousefi, A. and
Nancarrow, P. (2010). ZnO nanofluids: green synthesis,
characterization, and antibacterial activity. Mater. Chem. Phys.,
121(1): 198-120.

Jamunadevi, S.; Balashanmugam, P.; Muralitharan, G. and Kalaichelvan P. T.
(2012). Molecular Characterization of Pathogenic and Non-pathogenic
Pseudomonas aeruginosa with Special Reference to Phenazine Gene.
J. Modern Biotechnol., 1(2):70-74.

Janaki, A.C., Saliatha, E. and Gunasekaran, S. (2015). Synthesis,
Characteristics and antimicrobial activity of Zno Nanoparticles.



91 ilaall

Spectrochimica Acta part A: Molecular and Biomolecular
Spectroscopy, 144:17-22.

Japoni, A., Farshad, S. and Alborzi, A. (2009.) Pseudomonas aeruginosa: burn
infection, treatment and antibacterial resistance. Iranian Red. Crescent
Med. J., 11: 244-253.

Jayaseelan, C.; Rahuman, A. A.; Kirthi, A. V.; Marimuthu, S.; Santhoshkumar,
T.; Bagavan, A. and Rao, K. V. B. (2012). Novel microbial route to
synthesize ZnO nanoparticles using Aeromonas hydrophila and their
activity against pathogenic bacteria and fungi. Spectrochimica Acta-
Part A: Molecular and Biomolecular Spectroscopy: 78-84.

Jiang, W.; Mashayekhi, H. and Xing, B. (2009). Bacterial toxicity comparison
between nano- and micro-scaled oxide particles. Environ. Pollut., 157:
1619-25.

Jones, N.; Ray, B.; Ranjit, K. T.; and Manna, A. C. (2008). Antibacterial activity
of ZnO nanoparticle suspensions on a broad spectrum of
microorganisms. FEMS Microbiology Letters, 279(1), 71-76.

Kalia, V. C. and Purohit, H. J. (2011).Quenching the quorum sensing system:
Potential antibacterial drug targets. Critical Rev. Microbiol., 37: 121-
140.

Kang, S.; Herzberg, M.; Rodrigues, D.F.; Elimelech, M. (2008). Antibacterial
effects of carbon nanotubes: size does matter! Langmuir, 24(13):6409-
13.

Kasemets, K.; Ivask, A.; Dubourguier, H.C. and Kahru, A. (2009). Toxicity of
nanoparticles of ZnO, CuO and TiO, to yeast Saccharomyces
cerevisiae. Toxicol. In Vitro, 23(6): 1116-1122.

Kayser, F.H.; Bienz, K.A.; Eckert, J. and Zinkernagel, R.M. (2005). Medical
microbiology. Georg thieme Verlag, Stuttgart, New York, USA.



92 ilaall

Khalil, M. A. E. F.; Sonbol, F. I.; Mohamed, A. F. B. and Ali, S. S. (2015).
Comparative study of virulence factors among ESBL-producing and
nonproducing Pseudomonas aeruginosa clinical isolates. Tur. J. Med.
Sci., 45: 60-69.

Khan, M.A. and Faiz, A. (2016). Antimicrobial resistance patterns of
Pseudomonas aeruginosa in tertiary care hospitals of Makah and
Jeddah. Ann. Saudi Med., 36(1): 23-28.

Kim, W.; Tengra, F.K.; Young, Z.; Shong, J.; Marchand, N.; Chan, H.K;;
Pangule, R.C.; Parra, M.; Dordick, J.S.; Plawsky, J.L. et al. (2013).
Spaceflight promotes biofilm formation by Pseudomonas aeruginosa.
PLO0S One, 8: 62437,

Kipnis, E.; Sawa, T. and Wiener-Kronish, J. (2006). Targeting mechanisms of

Pseudomonas aeruginosa pathogenesis. Med. Mal. Infect., 36(2 ): 78—

91.

Koczura R, Kaznowski A (2003). Occurrence of the Yersinia high-
pathogenicity island and iron uptake systems in clinical isolates of
Klebsiella pneumonia. Microb. Pathog., 35: 197-02.

Kulkarni, S. S. and Shirsat, M. D. (2015). Optical and Structural Properties of
Zinc Oxide Nanoparticles. IJARPS. 2(1):14-18.

Kumar, H. and Rani, R. (2013). Structural and Optical Characterization of ZnO
Nanoparticles Synthesized by Microemulsion Route. International
Letters of Chemistry, Physics and Astronomy, 14:26-36.

La Sarre, B. and Federle, M.J. (2013). Exploiting quorum sensing to confuse
bacterial pathogens. J. Microbiol. Mol. Biol. Rev., 77: 73-111.

LaSarre, B. and Federle, M.J. (2013). Exploiting quorum sensing to confuse
bacterial pathogens. Microbiol. Mol. Biol. Rev., 77:73-111.



93 ilaall

Laxminarayan, R.; Duse, A.; Wattal, C. and Zaidi, A.K.M. (2013). Antibiotic
resistance—the need for global solutions. The Lancet Infectious
Diseases, 13: 1057-1098.

Leboffe, M.J. and Pierce, B.E. (2011). A photographic atlas for the
microbiology laboratory.4". Morton Publishing Company: 96 pp.

Lee, J.H.; Kim, Y.G.; Cho, M.H. and Lee, J. (2014). ZnO nanoparticles inhibit
Pseudomonas aeruginosa biofilm formation and virulence factor
production. Microbiol. Res., 169(12): 888-896.

Lee, N.; Lim, C.H.; Kim, T.; Son, E.K, Chung, G.S; Rho, C.J; Sang Rook Lee,
S.R.; and Yu, 1.J. (2017). Which hazard category should specific
nanomaterial or groups of nanomaterial be assigned to and how?
World Health Organization (WHO): 62pp.

Levinson, W. (2016). Review of medical microbiology and immunology. 14
ed. McGraw-Hill Education, USA.

Levy, S.B. and Marshall, B. (2004). Antibacterial resistance worldwide: causes,
challenges and responses, Nat. Med., 10 S122-S129.

Li, J.; Nation, R.L.; Milne, R.W.; Turnidge, J.D. and Coulthard, K. (2005).
Evaluation of Colistin as an agent against multi-resistant Gram-
negative bacteria. Int. J. Antimicrob. Agents, 25:11-25.

Li, M.; Zhu, L. and Lin, D. (2011). Toxicity of ZnO nanoparticles to Escherichia
coli: mechanism and the influence of medium components. Environ.
Sci. Technol., 45(5): 1977-1983.

Li, X., Xu, H., Chen, Z. and Chen, G. (2011). Biosynthesis of Nanoparticles by
microorganisms and there application. J. Nanomat., (8): 1-16.

Lima, J.L.; Alves, L.R.; Paz, J.N.; Rabelo, M.A. and Maciel, M.A. (2017).
Analysis of biofilm production by clinical isolates of Pseudomonas
aeruginosa from patients with ventilator-associated pneumonia. Rev.
Bras Ter Intensiva, 29(3): 1-7.



94 ilaall

Lister, P. D.; Wolter, D. J. and Hanson, N. D. (2009). Antibacterial-resistant
Pseudomonas aeruginosa: clinical impact and complex regulation of
chromosomally encoded resistance mechanisms. Clin. Microbial.
Rev., 22(4):582-610.

Lo" pez, D.; Vlamakis. H and Kolter, R. (2010). Biofilms. Cold Spring Harbor
Laboratory Press, June: 1-12.

Lyczak, J.B.; Cannon, C.L. and Pier, G.B. (2000). Establishment of
Pseudomonas aeruginosa infection: lessons from a versatile
opportunist. Microbes Infect., 2: 1051-1060.

MacFaddin, F. J. (2000). Biochemical Tests for Identification of Medical
Bacteria. 3" ed. The Williams and Wilkins Baltimore. U.S.A.
Martinez, L.R.; Han, G. and Chacko, M. (2009). Antimicrobial and healing
efficacy of sustained release nitric oxide nanoparticles against
Staphylococcus aureus skin infection. J. Investig. Dermatol., 129:

2463-2469.

Mathur, T.; Singhal, S.; Khan, S.; Upadhyay, D.J.; Fatma, T. and Rattan, A.
(2006). Detection of biofilm formation among the clinical isolates of
Staphylococci: An Evaluation of Three Different Screening Methods.
Indian J. Med. Microbiol, 24(1): 9-25.

Mohanty, S.; Maurya, V.; Gaind, R.; Deb, M. (2013). Phenotypic
Characterization and Colistin  susceptibilities resistance of
Pseudomonas aeruginosa and Acinetobacter spp. J. Infect. Der.
Ctries., 7(1): 880-887.

Moradali, M.F.; Ghods, S. and Rehm, B.H.A. (2017). Pseudomonas
aeruginosa Lifestyle: A Paradigm for Adaptation, Survival, and
Persistence. J. Front. Cell. Infect. Microbiol., 7: 39.

Mukherjee, A.; Sadiq, M. I.; Prathna, T. C. and Chandrasckaran, N. (2011).

Antimicrobial activity of aluminum oxide nanoparticles for potential



95 ilaall

clinical applications. Communicating Res. Technological Adv.: 245—
251.

Murray P.R.; Baron, E.J.; Sen, J.H. and Landry, P. M. (2007). Manual of
Clinical Microbiology. 9" ed (9th ed). American Society for
Microbiology.

Murthy, P.S.; Venugopalan, V.P.; Sahoo, P.; Dhara, S.; Das, A.; Tyagi, A.K.
and Saini, G. (2011). Gallium Oxide nanoparticles Induced Inhibition
of Bacterial Adhesions and Biofilm formation. Nanoscience,
Engineering and Technology, International Conference on Chenni.
490-493.

Nagarajan, S.; and Kuppusamy, K.A. (2013). Extracellular synthesis of zinc
oxide nanoparticle using seaweeds of Gulf of Mannar, India. Journal
of Nanobiotechnology, 11(1): 1-11.

Namasivayam, S.K.R; Preethi, M.; Bharani, A. and Robin, A. (2012).Biofilm
inhibitory effect of silver nanoparticles coated catheter against
pathogenic bacteria. Int. J. Pharm. and boil. Sci., 20 (2):17-23.

Obritsch, M.D., Fish, D.N., MacLaren, R. and Jung, R. (2004). National
surveillance of antimicrobial resistance in Pseudomonas aeruginosa
isolates obtained from Intensive Care Unit Patients from 1993 to 2002.
Antimicrob. Agents Chemother. 48: 4606-4610.

Organization, W.H. (2014). Antimicrobial resistance: global report on
surveillance, World Health Organization.

Pati, R.; Mehta, R.K.; Mohanty, S.; Padhi, A.; Sengupta, M.; Vaseeharan, B.
(2014). Topical application of zinc oxide nanoparticles reduces

bacterial skin infection in mice and exhibits antibacterial activity by

inducing oxidative stress response and cell membrane disintegration in

macrophages. Nanomedicine., 10(6): 1195-208.



96 ilaall

Pavani, K. V, Balakrishna, K. and Cheemarla, N. R. (2011). Biosynthesis of
Zinc Nanoparticles by Aspergillus species, 5(1): 27-36.

Pincus, D.H. (2006). Microbial identification using the bioMerieux vitek® 2
system. Encyclopedia of Rapid Microbiological Methods. Bethesda,
MD: Parenteral Drug Association. p.8.

Ptaza, G. A.; Chojniak, J. and Banat, I. M. (2014). Biosurfactant Mediated
Biosynthesis of Selected Metallic Nanoparticles. Int. J. Mol. Sci., 15:
13720-13737.

Poole, K. (2011). Pseudomonas aeruginosa: resistance to the max. Front

Microbiol., 2: 65.

Procop, G.; Church, D.; Hall, G.; Janda, W.; Koneman, E.; Schreckenberger, P.
and Woods, G. (2016). Koneman's color atlas and textbook of
diagnostic microbiology. 7" ed. Lippincott Williams and Willkins.
Philadelphia. Baltimore. New York. London.

Prodan , A. M.; Iconaru, S. L.; Chifiriuc, C. M. Bleolu, C.;Ciobanu, C. S,;
Heino, M. M.; Sizaret, S. and Predoi, D. (2013). Magnetic Properties
and Biological Activity Evaluation of Iron Oxide Nanoparticle.
Journal of Nanomaterial’s, 1: 1-7.

Rajan, A.; Cherian, E.; and Baskar, G. (2016). Biosynthesis of zinc oxide
nanoparticles using Aspergillus fumigatus JCF and its antibacterial
activity. Int. J. Modern Sci. Technol., 1(2): 52-57.

Rao, S. (2008). Sterilization and disinfection. (Cited by WWW.Microrao.com).

Rasko, D. A. and Sperandio, V. (2010). Anti-virulence strategies to combat
bacteria-mediated disease. Nat. Rev. Drug Discover, 9: 117-128.

Rauf, M. A, Owais, M, Rajpoot, R., Ahmed, F., Khan, N. and Zubair, S. (2017).
Biomimetically synthesized Zno nanoparticles attain potent



97 ilaall

antibacterial activity against less susceptible S. aureus Skin infection
in experimental animals. RSC Adv., 7(58):36361- 36373.

Ravel, J. and Cornelis, P. (2003). Genomics of pyoverdinemediated iron uptake
in Pseudomonas. Trends Microbiol., 11: 195-200.

Ravishankar Rai, V. and Jamuna Bai, A. (2011). Nanoparticles and their
potential application as antimicrobials. In: Mendez-Vilas A, ed.
Science against Microbial Pathogens: Communicating Current
Research and Technological Advances. Formatex Res. Center: 197—
209.

Roland, P.S. and Stroman, D.W. (2002). Microbiology of acute otitis externa.

Laryngoscope, 112(7): 1166-1177.

Rutherford, S. T. and Basler, B. L. (2012). Bacterial quorum sensing: its role in
virulence and possibilities for its control. Cold Spring Harbor
perspectives in medicine, 2.

Sahayaraj, K. and Rajesh, S. (2011). Bionanoparticles: Synthesis and

antimicrobial applications.Science against microbial pathogens.

Commun. Curr. Res. Technol. Adv., 23: 228-244,

Schwyn B, Neilands JB (1987). Universal chemical assay for the detection and
determination of siderophores. Anal. Biochem. 160:47-56.

Sefton, A.M. (2002). Mechanisms of antimicrobial resistance. Drugs, 62:557-
566.

Selim, S.; Elkholy, I.; Hagagy, N.; ElAlfay, S. and Abedl Aziz, M. (2015).
Rapid identification of Pseudomonas aeruginosa by pulsed — field
gel electrophoresis. Biotechnol. Biotechnol. Equipment, 1(29): 152-
156.



98 ilaall

Senior, B. W.; Albrechtsen, M. and Kerr, M. (1988). A survey of IgA protease
production among clinical isolates of the proteases. J. Med. Microbiol,
25: 27-31.

Senior, B.W. (1999). Investigation of the types and characteristics of the
proteolytic enzyme formed by diverse strains of Proteus species. J.
Med. Microbiol., 48(7): 623 -628.

Shamsuzzaman, Mashrai, A.; Khanam, H.; and Aljawfi, R. N. (2013).
Biological synthesis of ZnO nanoparticles using C. albicans and
studying their catalytic performance in the synthesis of steroidal
pyrazolines. Arabian Journal of Chemistry.

Sharma, G.; Rao, S.; Bansal, A.; Dang, S.; Gupta, S. and Gabrani, R. (2014).
Pseudomonas  aeruginosa  biofilm:  potential  therapeutic
targets. Biological, 42(1):1-7.

Sondi, I. and Sondi, S. B. (2004). Silver nanoparticles as antimicrobial agents:
a case study on E.coli as a model for Gram Negative bacteria. J. Colloid
Interface Sci., 275 (1): 177-182,

Sourabh, D.; Rizwan, W.; Farheen, K.; Yogendra, K.M.; Javed, M. and
Abdulaziz, A.A. (2014). Reactive Oxygen Species Mediated Bacterial

Biofilm Inhibition via Zinc Oxide Nanoparticles and Their Statistical

Determination. PLoS One, 9: 111289.

Srisitthiratkul, C.; Pongsorrarith, V. and Intasanta, N. (2011). The potential use
of nanosilver-decorated titanium dioxide Nano fibers for toxin
decomposition with antimicrobial and self-cleaning properties. Appl.
Surface Sci., 257: 8850-8856.

Storz, M. P.; Maurer, C. K.; Zimmer, C.; Wagner, N.; Brengel, C.; de Jong, J.
C.; Lucas, S.; Miusken, M.; Haussler, S.; Steinbach, A. and
Hartmann, R. W. (2012). Validation of PgsD as an anti-biofilm target


http://pubs.acs.org/author/Lucas%2C+Simon
http://pubs.acs.org/author/M%C3%BCsken%2C+Mathias
http://pubs.acs.org/author/H%C3%A4ussler%2C+Susanne
http://pubs.acs.org/author/Steinbach%2C+Anke

99 ilaall

in Pseudomonas aeruginosa by development of small-molecule
inhibitors. J. Amer. Chem. Soc., 134(39): 16143-16146.

Strempel, N.; Neidig, A.; Nusser, M.; Geffers, R.; Vieillard, J.; Lesouhaitier,
O.; et al. (2013). Human host defense peptide LL-37 Stimulates
virulence factor production and adaptive resistance in Pseudomonas
aeruginosa. PLoS ONE., 8: e82240.

SudhaKar, T.; Karpngam, S. and Premkumer, J. (2015). Biosynthesis
antibacterial activity of pyocyanin pigment ced produced by
pseudomonas aeruginosa SU1. JCPRGS5. 7(3):921-924.

Sultan, A., Kahn, H.M., Malik, A., Ansari, M. A., Azam, A. and perween, N.
(2015). Antimicrobial activity of Zno Nanoparticles against ESBL and
Amp-C production gram negative isolates from superficial wound
infection. Int. J. Curr. Microbial App. Sci., 1:38-47.

Tadesse, A. and Alem, M. (2006). Medical bacteriology. University of Gondar:
61-63.

Tam, V.; Chong, K.; Abderaonf, A.; Brioso, C. and Ameka, M. (2010).
Prevalence, resistance, mechanisms and susceptibility of multi-drug
resistant Blood stream isolation of Pseudomonas aeruginosa.
Antimicrob. Agents Chemother., 54(3): 1160-1164.

Tan, T.T. (2008). “Future” threat of gram-negative resistance in Singapore. Ann
Acad. Med. Singap., 37: 884-890.

Tashiro, Y.; Yawata, Y.; Toyofuku, M.; Uchiyama, H.; and Nomura, N. (2013).
Interspecies interaction between Pseudomonas aeruginosa and other

microorganisms. J. Microbes Environ., 28: 13-24.

Terada, L.S., Johansen, K.A., Nowbar, S., Vasil, A.l. and Vasil, M.L. (1999).

Pseudomonas aeruginosa hemolytic phospholipase C suppresses



100 bl

neutrophil respiratory burst activity. Infection and immunity,
67(5):2371-2376.

Tille, P. (2014). Baileyand Scotts Diagnostic Microbiology —E-Book: Elsevier
Health Sciences.

Tille, P. (2015). Baileyand Scotts Diagnostic Microbiology—E-Book: Elsevier
Health Sciences.

Todar, K. (2008). Online Textbook of Bacteriology 330 Lecture Topics:
Pseudomonas aeruginosa. Annual Reports of Wisconsin University.

Todar, K. (2011). Pseudomonas aeruginosa. Textbook of Bacteriology. Sci. J.,
304: 1421

Vadlapudi, V. and Kaladhar, D.S.V.G.K. (2014). Review: Green Synthesis of
Silver and Gold Nanoparticles. Middle-East J. Sci. Res., 19 (6): 834-
842.

Vandepitte, J.; Verhaegen, J.; Engbaek, K.; Rohner, P.; Piot, P.and Heuck, C.
C. (2003). Basic laboratory procedures in clinical Bacteriology. 2.
World Health Organization Geneva: 109-120.

Velkov, T.; Roberts, K.D.; Nation, R.L.; Thompson, P.E. and Li, J. (2013).
Pharmacology of polymyxins: new insights into an 'old" class of
antibiotics. Future Microbiol., 8(6): 711-24.

Vielkind, M.; Kampen, I.; and Kwade, A. (2013). Zinc Oxide Nanoparticles in
Bacterial Growth Medium: Optimized Dispersion and Growth
Inhibition of Pseudomonas putida, 2013(November): 287-293.

Wiles, T. J.; Kulesus, R. R. and Mulvey, M. A. (2008). Origins and virulence
mechanisms of uropathogenic Escherichia coli. Exper. Molec. Pathol.,
85(1): 11-19.

Wu, H. J.; Wang, A. H. J. and Jennings, M. P.(2008). Discovery of virulence
factors of pathogenic bacteria. Curr. Opin. Chem. Biol., 12: 93-101.



101 bl

Xie, Y.; He, Y.; Irwin, P. L.; Jin, T. and Shi, X. (2011). Antibacterial activity
and mechanism of action of zinc oxide nanoparticles against
Campylobacter jejuni. Appl. Environ. Microbiol., 77: 2325-2331.

Yang, L. (2009). Pseudomonas aeruginosa quorum sensing. A factor in biofilm
development and an antipathogenic drug target. Ph.D. thesis,
Department of System Biology. Technical University of Denmark.

Yin, W.F.; Purmal,K.; Chin, S.; Chan,X.Y.; Koh, C.L.; Sam, C.K and Chan,
K.G. (2012). N-acy homoserine lactone production by Klebsiella
pneumonia isolated from human tongue surface. Polish. J .Vet.
12:3472-3483.

Zhu, Z.; Su, M.; Ma, L.; Liu, D. and Wang, Z. (2013). Preparation of graphene

oxide-silver nanoparticle nanohybrids with highly antibacterial

capability. Talanta, 117: 449-455.



Appendix




gLl

) s oSl Ak Jlesials (gaaall oLl (&5 e dlasyll A8 dagia A6 -1

A4 aas idas ¢nia B A Al ilyal) ?j_)
O S0 O S0 O S0
+++ 2
+++ 1
++ 14
++ 34
+++ 47
+++ 29
+++ 44
++ 25
+++ 38
+++ 11
+++ 56
++ 39
+++ 63
+++ 60
+++ 61
+++ 42
+++ 6
+++ 67
+++ 57
++ 64
++ 66
++ 62
++ 19
++ 35
++ 9
++ 59
++ 58
++ 43
++ 24
+++ 40




gLl

2883 5yl (3Ll Ayl Jleaia Alaiyl A8 Aagial (ol sLiaD) (5% =2

Ot oS0 3 Al
c-l.fui_l_‘:{_':_'u_“
& s
O oS 1 dda g™
O S0 1) dda g7

O S 1) A g

O_.wa<".\\ Z\éw..:,.
Q_JA<".H 2&.3.‘:«.
IERTE il | B W I PN
IERTE il | B W I PVA

L’J_Ja<“\“ 2&39;}.

O_Ja("\” 25”\-‘}‘

O_Ja(“\“ EAJ,AA

-

b IV
e b
iga )
0.188
0.118
0.179
0.086
0.107
0.089
0.080
0.111
0.169
0.137
0.217
0.423
0.139
0.096
0.105
0.111
0.074
0.151
0.093
0.105

0.135

sl

0.180,0.234 0.054

,0.150

0.107,0.111 0.054

,0.136

0.161,0.122 0.054

,0.254

0.087,0.080 0.054

0.091

0.092,0.115 0.054

,0.116

0.092,0.092 0.054

,0.083

0.081,0.078 0.054

,0.082

0.089,0.082 0.054

0.159

0.138,0.254 0.054

0.116

0.097,0.206 0.054

,0.109

0.162,0.150 0.054

0.340

0.327,0.626 0.054

0.317

0.120,0.193 0.054

0.104

0.097,0.103 0.054

0.090

0.099,0.074 0.054

0.143

0.110,0.114 0.054

,0.111

0.062,0.076 0.054

0.085

0.164,0.151 0.054

0.139

0.106,0.085 0.054

0.089

0.105,0.098 0.054

,0.112

0.141,0.133 0.054

,0.132

Jw lea
3 skl

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

.056,0.054,

0.054

a8

1 et

14
34
47
29
44
25
38
11
56
39
63
60
61
42

67
57
64

66



O S0 1) dda g

.. .
49 yman

.. .
49 ymun
=

L.)_J <N “

.. .
49 ym.Aa
=

L.)_J <N “

O S 1) A g™

.. .
49 yman

u_| o< H
U—'..}SL‘J‘ )

2o Al

4.9 1mun

U_| < ”

IR S rtl |

0.108
0.070
0.064
0.093
0.176
0.101
0.274
0.082

0.224

0

0

.121,0.
0.
.071,0.
0.
.061,0.
0.
.073,0.
0.
.093,0.
0.
.092,0.
0.
.346,0.
0.
.088,0.
,0.
.270,0.

098 0.
105
063 0.
076
069 0.
063
134 0.
074
280 0.
156
082 0.
128
206 0.
272
079 0.
079
211 0.

054
054
054
054
054
054
054
054

054

,0.192

0.056,0.054,
0.054
0.056,0.054,
0.054
0.056,0.054,
0.054
0.056,0.054,
0.054
0.056,0.054,
0.054
0.056,0.054,
0.054
0.056,0.054,
0.054
0.056,0.054,
0.054
0.056,0.054,
0.054

Aplall AN afha CWAl geal) oLl Al Gl S

SO DD DD DD DO Do ooo o

0.106,0.
0.078,0.
0.083,0.
0.082,0.
0.086,0.
0.081,0.
0.084,0.
0.079,0.
0.078,0.
0.075,0.
0.091,0.
0.092,0.
0.087,0.
0,081,0.
0.084,0.
0.093,0.
0.067,0.
0.118,0.
0.093,0.

104,0

098,0.
093,0.
073,0.
086,0.
086,0.
080,0.
084,0.
076,0.
075,0.
090,0.
099,0.
089,0.
083,0.
090,0.
100,0.
085,0.
108,0.
103,0.

113
089
083
080
092
073
076
094
092
087
110
075
086
093
093
089
084
113
085

3 aled) s

62
19
35

59
58
43
24
40

Slapenl Ll i =3

Jof pale 100 585 Jlaxinlys

il

=ejlielelelelielsleleleleoloelelo e el

.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004

e lall 3 aladl . g
G daldl aa i e

0.005,0.006,0.003 2
0.005,0.006,0.003 1
0.005,0.006,0.003 14
0.005,0.006,0.003 34
0.005,0.006,0.003 47
0.005,0.006,0.003 29
0.005,0.006,0.003 44
0.005,0.006,0.003 25
0.005,0.006,0.003 38
0.005,0.006,0.003 11
0.005,0.006,0.003 56
0.005,0.006,0.003 39
0.005,0.006,0.003 63
0.005,0.006,0.003 60
0.005,0.006,0.003 61
0.005,0.006,0.003 42
0.005,0.006,0.003 6
0.005,0.006,0.003 67
0.005,0.006,0.003 57



SO DD DD OO

.088
.087
.091
.082
.074
.087
.089
.089
.098
.090
101

SO DD O

.083,0.084,0.098 0.004 0.005,0.006,0.003
.089,0.081,0.091 0.004 0.005,0.006,0.003
.094,0.094,0,085 0.004 0.005,0.006,0.003
.086,0.078,0.082 0.004 0.005,0.006,0.003
.068,0.084,0.070 0.004 0.005,0.006,0.003
.085,0.097,0.080 0.004 0.005,0.006,0.003
.086,0.094,0.086 0.004 0.005,0.006,0.003
.081,0.091,0.094 0.004 0.005,0.006,0.003
.109,0.081,0.104 0.004 0.005,0.006,0.003
.091,0.088,0.090 0.004 0.005,0.006,0.003
.089,0.112,0.103 0.004 0.005,0.006,0.003

64
66
62
19
35

59
58
43
24
40

Aplanll A8 adha Wl genll o Liall 45l il 2yl Cilapal Jayisl) il =4

Jof pale 500 585 Jlaxinlys

Ay Ly hn c_':l_'a 3 aled) A igeaall 3 alald)
B G el

RPN

0.108 0.111,0.101,0.113 0.008 0.006,0.008,0.011
0.087 0.080,0.089,0.090 0.008 0.006,0.008,0.011
0.075 0.080,0.073,0.073 0.008 0.006,0.008,0.011
0.082 0.085,0.080,0.083 0.008 0.006,0.008,0.011
0.085 0.084,0.086,0.085 0.008 0.006,0.008,0.011
0.080 0.081,0.082,0.076 0.008 0.006,0.008,0.011
0.076 0.081,0.080,0.066 0.008 0.006,0.008,0.011
0.088 0.088,0.083,0.093 0.008 0.006,0.008,0.011
0.085 0.081,0.088,0.087 0.008 0.006,0.008,0.011
0.079 0.078,0.075,0.084 0.008 0.006,0.008,0.011
0.089 0.091,0.082,0.095 0.008 0.006,0.008,0.011
0.094 0.098,0.104,0.080 0.008 0.006,0.008,0.011
0.085 0.085,0.087,0.083 0.008 0.006,0.008,0.011
0.086 0.084,0.084,0.091 0.008 0.006,0.008,0.011
0.089 0.090,0.084,0.094 0.008 0.006,0.008,0.011
0.097 0.095,0.099,0.098 0.008 0.006,0.008,0.011
0.076 0.070,0.079,0.080 0.008 0.006,0.008,0.011
0.117 0.122,0.115,0.116 0.008 0.006,0.008,0.011
0.093 0.090,0.096,0.097 0.008 0.006,0.008,0.011
0.088 0.084,0.084,0.096 0.008 0.006,0.008,0.011
0.085 0.087,0.080,0.089 0.008 0.006,0.008,0.011
0.087 0.092,0.087,0.084 0.008 0.006,0.008,0.011
0.080 0.082,0.075,0.083 0.008 0.006,0.008,0.011
0.075 0.070,0.085,0.072 0.008 0.006,0.008,0.011
0.088 0.086,0.100,0.079 0.008 0.006,0.008,0.011



gLl

0.088 0.084,0.092,0.088 0.008 0.006,0.008,0.011 59
0.083 0.084,0.091,0.073 0.008 0.006,0.008,0.011 58
0.102 0.112,0.085,0.109 0.008 0.006,0.008,0.011 43
0.085 0.089,0.083,0.083 0.008 0.006,0.008,0.011 24
0.098 0.089,0.105,0.101 0.008 0.006,0.008,0.011 40
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42.5 0.108 43 0.107  0.188  0.054 2
26.2 0.087 25.4 0.088 0.118 0.054 1
58.1 0.075 51.9 0.086 0.179 0.054 14
4.6 0.082 9.3 0.078  0.086  0.054 34
20.5 0.085 17.7 0.088  0.107  0.054 47
10.1 0.080 10.1 0.080 0.089 0.054 29
5 0.076 0 0.080  0.080  0.054 44
20.7 0.088 23.4 0.085  0.111 0.054 25
49.7 0.085 51.4 0.082 0.169 0.054 38
42.3 0.079 42.3 0.079  0.137  0.054 11
58.9 0.089 55.2 0.097  0.217  0.054 56
77.7 0.094 78.9 0.089 0.423 0.054 39
38.8 0.085 37.4 0.087  0.139  0.054 63
10. 4 0.086 11.4 0.085  0.096  0.054 60
15.2 0.089 15.2 0.089 0.105 0.054 61
12.6 0.097 15.3 0.094  0.111 0.054 42
0 0.076 0 0.079  0.074  0.054 6
22.5 0.117 25.1 0.113 0.151 0.054 67
0 0.093 0 0.093  0.093  0.054 57
16.1 0.088 16.1 0.088  0.105  0.054 64
37 0.085 35.5 0.087 0.135 0.054 66
19.4 0.087 15.7 0.091 0.108  0.054 62
0 0.080 0 0.082  0.070  0.054 19
0 0.075 0 0.074 0.064 0.054 35
5.3 0.088 6.4 0.087  0.093  0.054 9
50 0.088 49.4 0.089  0.176  0.054 59
17.8 0.083 11.8 0.089 0.101 0.054 58
58.7 0.102 64.2 0.098  0.274  0.054 43
0 0.085 0 0.090  0.082  0.054 24
56.2 0.098 54.9 0.101 0.224 0.054 40
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Summary

The study included the collection of 104 samples from several clinical
sources of different ages for the period between 9/12/2018 to 3/3/2019 and
from Medical City Hospitals in Baghdad (Baghdad Teaching Hospital, Ghazi
Al Hariri Hospital, Burns Hospital, Educational laboratories).

After microscopic and biochemical tests, 58 isolates were obtained from
Pseudomonas aeruginosa.

Vitek compact system 2 was used to determine the minimum inhibitory
concentrations of thirteen antibiotics for 30 isolates, where the isolates were
highly resistant to Colistin and Tobramycin at 53.3%, 16 isolate Colistin and
56.7% with 17 isolate to Tobramycin.

Then, the ability of Pseudomonas aeruginosa bacteria to develop
virulence factors was detected. 18 out of thirty isolates were composed of the
pyocyanin pigment. While all the isolates under investigation had the ability to
produce hemolysin type Beta. When examining the ability of bacteria to
produce protease enzyme, it was observed that 25 out of thirty isolates
possessed the ability to form protease enzyme at a rate of diameters ranging
from 12-20 mm.

When isolating the ability of bacteria to produce iron carriers, all
isolates were produced for iron carriers. In the study of the ability of bacteria
to form a biofilm, two methods were used to detect the first using Congo red
agar method the purpose of this test was to study the ability of bacteria to form
adhesion cells. All the isolates were made up of this layer, but in different
proportions, it was found that 53% of the bacteria were highly formed
according to the possession of a dark black color after growth and 47% were
medium composition.

The second method was done using micro titer plate. The results

showed that all the isolates under study had the ability to form the biofilm to
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varying degrees compared to negative control where 14 samples were poorly
formed, 12 were medium formation and four were highly formed.

The most antibiotic-resistant isolation was then selected for use in the
biosynthesis of zinc oxide nanoparticles «<Zinc sulfide was used as an additive
analytical reagent for bacterial filtrate, as a zinc sulfide reduction process was
used to form nanoscale zinc oxide. The appearance of a white precipitate at
the bottom of the test flask is evidence of this transformation.

The properties of the resulting nanomaterials were studied using
diagnostic devices such as UV spectroscopy, atomic force microscope, X-ray
diffraction, infrared spectroscopy, scanning electron microscopy and zeta
potential. The results of these devices indicate the formation of zinc oxide
particles in pure and different forms and sizes ranging from 20 to 100
nanometers.

The efficacy of the synthetic nanoparticles against Pseudomonas
aeruginosa was tested as three different concentrations (10, 100, 500) mg / ml
were adopted, and concentrations of 100 and 500 mg / ml showed efficacy in
inhibiting bacterial growth while 10 mg / ml was not given any effectiveness.

The ability of synthetic nanoparticles to inhibit some virulence factors
of Pseudomonas aeruginosa bacteria was studied. The ability of zinc oxide
nanoparticles to inhibit the production of biofilm was studied.

The ability of synthetic nanoparticles with a concentration of (100, 500
mg / ml) to inhibit some of the virulence factors of Pseudomonas aeruginosa
was studied, as the ability of zinc nanoparticles to inhibit biofilm production
was shown. The results showed that the rate of inhibition in the concentration
of 500 mg / ml was the largest by 83.8%, while inhibition rate was at a
concentration of 100 mg / ml (80%).
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As for the ability of these particles to inhibit the production of
hemolysin as it was observed in the concentration of 500 mg / ml that all
isolates lost their ability to produce hemolysin beta type while the
concentration of 100 mg / ml the isolates remained able to form hemolysin
beta type.

The effect of zinc oxide nanoparticles on the production of pyocyanin
dye it was observed in the concentration of 500 mg / ml all isolates lost their
ability to produce the dye, while the concentration of 100 mg / ml only two
samples were able to lose the dye.

An experiment was conducted to detect the effect of zinc oxide
nanoparticles on the production of protease enzyme the effect of nanoparticles
of zinc oxide on the production of protease was observed, at a concentration of
500 mg / ml, the percentage of protease production decreased, while it was not
affected by the concentration of 100 mg / ml.

Finally, an experiment was conducted to detect the effect of zinc
nanoparticle particles on the production of iron carriers, as it was observed in
both concentrators that all isolates used in the experiment had weakened their

production of iron carriers.
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