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Diisiik Diizeyde Klorhekzidin ile Karsilastiriimis
Klebsiella pneumoniae lzolatlarinin Karakterizasyonu

Characterization of Klebsiella pneumoniae strains Exposed to
Subinhibitory Concentrations of Chlorhexidine

Gamze Gizem DUMAN'?, Tugba CUHADAR', Ahmet Sungur YAMAK?,
Katren ALBAKKOUR', Kayhan CAGLAR', Ayse KALKANCI'

' Gazi Universitesi Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dali, Ankara.

" Gazi University Faculty Of Medicine, Department of Medical Microbiology, Ankara, Turkey.

2 Kahramanmaras Sttcu ‘imam Universitesi Tip Fakiiltesi, G6z Hastaliklari Anabilim Dali, Kahramanmaras.

2 Kahramanmaras Siitcti imam University Faculty of Medicine, Department of Eye Diseases, Kahramanmaras, Turkey.
Y Y P Ve Y.

3 Gazi Universitesi Tip Fakiiltesi, 6. sinif 6grencisi, Ankara.
3 Gazi University Faculty of Medicine, 6" year student, Ankara, Turkey.

Makale Atifi: Duman GG, Cuhadar E'Yamak AS, Albakkour K, Caglar K, Kalkanci A. Diisiik Diizeyde Klorhekzidin ile
Karsilastinilmis Klebsiella pneumoniae Izolatlarinin Karakterizasyonu. Mikrobiyol Bul 2019;53(1):114-117

ABSTRACT

Chlorhexidine, a topical antiseptic, acts as a cationic biguanide altering the osmotic transport
of the bacterial cell wall that has been used throughout the world to prevent healthcare-associated
infections for decades. The routine application of chlorhexidine can result in decreased susceptibility of
bacteria over time. The aim of this study was to develop Klebsiella pneumoniae strains after exposure to
chlorhexidine and characterize these adapted strains in terms of their virulence ability both by in vivo
and in vitro methods. Two clinical strains of K.pneumoniae were included in the study. One strain was
completely susceptible and the other was resistant to certain antibiotics. Susceptible strain was subjected
in the exposure assay as parent/wild strain. Exposure was performed by increasing chlorhexidine
concentrations in agar plates. Chlorhexidine concentrations were gradually decreased reaching a final
concentration of 0.12 mg/L after five weeks. Chlorhexidine-adapted viable colonies were selected
and isolated. Minimal inhibitor concentrations of chlorhexidine, sodium hypochloride, benzalkonium
chloride and triclosan for K.pneumoniae strains were determined using broth microdilution method.
Reverse transcription-polymerase chain reaction analysis were performed for efflux pumps named cepA,
kdeA and acr, expressions. Fluorimetric efflux assay by using Rhodamine 6G was performed. Galleria
mellonella killing assay and in vitro virulence determinants such as esculin hydrolysis, biofilm production,
lecithinase, DNase activity, hemolytic activity, lipase production, mucoviscocity, casein hydrolysis and
complement-mediated serum killing were evaluated. K.pneumoniae strains exposed to chlorhexidine did
not show any antibiotic resistance. MICs for chlorhexidine, sodium hypochloride, and benzalkonium
chloride were increased in the adapted strain. Efflux pumps of cepA and kdeA were over-expressed in
the chlorhexidine adapted strain. Rhodamine 6G assay showed an increased efflux in the adapted strain.
G.mellonella killing assay showed median virulence score. All strains, were esculin positive, while biofilm
production, lecithinase, DNase, hemolytic activity, lipase production, mucoviscocity, casein hydrolysis
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were all negative. The susceptible parent/wild strain was susceptible to the complement-mediated
serum killing, while the chlorhexidine adapted strain showed intermediate susceptibility. Chlorhexidine
adapted strains of K.pneumoniae showed increased efflux pump expression, enhanced G.mellonella killing
and raised resistance to serum killing. No difference was determined for other determinants. Minimal
correlation was found between chlorhexidine resistance and virulence in K.pneumoniae.

Keywords: Klebsiella pneumoniae; chlorhexidine; resistance; virulence; exposed adaptation; Galleria
mellonella.

Sayin Editor,

Katyonik biguanid bir ajan olan klorhekzidinin (KHZ) diizenli olarak kullanimi zamanla
bakterilerin duyarliiginda azalmaya neden olabilmektedir'. Kazanilmis KHZ direncinin
klinik anlami olabilecegi diistintiilmektedir. KHZye direncli izolatlar literatlirde yer almak-
tadir’*. Fakat bunun sik gériilen bir durum olmamasi nedeniyle, KHZ altinda Ureyebi-
len, mutant izolatlar olusturulmasi tercih edilmektedir. Calismalarda bu mutant izolatlar
kullanilmaktadir®. Bu 6n calismada, KHZ ile karsilastirlmig Klebsiella pneumoniae izolatla-
rindan KHZ altinda ureyebilen mutant koloniler elde edilmesi ve bu mutant kolonilerin
virtilans ozelliklerinin vitro ve in vivo yontemler ile arastiriimasi amaclanmistir.

Calismada K.pneumoniae tiriinden biri duyarli, biri direncli iki klinik izolat kullaniimis-
tir. Bunlar; duyarl izolat ve vahsi izolat “wild type” olarak ayrilmistir. Escherichia coli ve
Staphylococcus aureus izolatlart KHZ'ye duyarli kontroller olarak calismada kullanilmistir.
K.pneumoniae izolatlari 16 mg/L'den baslayarak azalan konsantrasyonda KHZ iceren
Mueller Hinton Agar (MHA) besiyerinde surekli pasajlanmistir. KHZ konsantrasyonlar ka-
demeli bir bicimde azaltilarak 5 haftanin sonunda 0.12 mg/L konsantrasyonuna ulagilmis-
tir. Bu konsantrasyonda KHZ besiyerinde treyen koloniler secilmis ve izole edilmistir. KHZ
altinda ureyen koloniler, uyumun kaliciliginin degerlendirilmesi icin 10 kez ilagsiz MHA'da
pasajlanarak tretilmistir. Bu izolatlar {izerinde viriilans calismalari yapilmistir’. Molekiiler
olarak mutasyon analizi yapamadigimiz icin “mutant” yerine “uyumlu izolat” terimi kul-
lanilmistir. K.pneumoniae izolatlarinin KHZ, sodyum hipoklorit (SHK), benzalkonyum klorit
(BNZ) ve triklosan (TRK) icin MiK degerleri sivi mikrodiliisyon yéntemiyle saptanmustir.
Atim pompa varlidi icin ters transkriptaz-polimeraz zincir reaksiyonu (RT-PCR) gerceklesti-
rilmistir. cepA amplifikasyonu icin primer zincir 5’-CAA CTC CTT CGC CTA TCC CG-3' ve
5’-TCA GGT CAG ACC AAA CGG CG-3’, kdeA atim pompasi icin 5-GTT GTT CCC GTT
ATG TCT GGT GC-3’ ve 5’-CCA GCA GCC ACT GTA AAAACATGC-3" ve acry, ise, 5'-GCT
GTC GAC GGT TAA TGA CTT TAC AGA GG-3' ve 5'-ACA TCC GAG AAT TCC AGC GT-3’
primer dizileri kullanilmistir8. Galleria mellonella larvasinda viriilans deneyi yapilmistir.
Giinliik larva sayilari kullanilarak “Kaplan-Meier” grafigi olusturulmustur. izolatlarda viri-
lans 6zelligi olarak, biyofilm, eskilin hidrolizi, lesitinaz tGretimi, DNAaz aktivitesi, hemolitik
aktivite, lipaz aktivitesi, mukoviskozite, kazein hidrolizi, serum 6ldiirme deneyi, atim pom-
palarinin Rhodamine 6G (R6Q) ile florimetrik analizi yapilmistir.

Klorheksidine uyumlu kolonilerin MiK degerleri KHZ, SHK ve BNZ icin 2 diliisyon artmis
olarak bulunmustur. TRK icin MiK degerleri degismemistir. 0.12 mg/L KHZ iceren agar plak-
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larda koloniler gésterilmistir. Uyum frekansi 103 koloni olarak hesaplanmistir. KHZ uyum-
lu koloniler duyarli/vahsi izolattan uretilmistir. Antibiyotiklere duyarllik KHZ uyumundan
sonra degismemistir. KHZ uyumlu koloniler cepA, kdeA acgisindan pozitif, acr, acisindan
negatif bulunmustur. R6G geri ami duyarli/vahsi izolatta 0.072, direncli izolatta 0.116,
KHZ uyumlu izolatta 0.138 olarak 6lctilmistir. Duyarli/vahsi izolat ile KHZ uyumlu izolat
arasinda larva mortalitesi acisindan farkliik gézlenmistir (p< 0.001). Duyarli/vahsi izolat,
antibiyotik direngli izolat ve KHZ'ye uyumlu izolat, btiin Klebsiella cinsinde oldugu (izere,
eskilin hidrolizi pozitif, biyofilm retimi, lesitinaz, DNAaz aktivitesi, hemolitik aktivite, lipaz
Uretimi, mukoviskozite ve kazein hidrolizi parametrelerinin tamami negatif bulunmustur.
Duyarli/vahsi K.pneumoniae izolati serum o6ldiirme etkisine duyarliyken, direncli izolat se-
rum oldirme etkisine direncli, KHZ uyumlu izolat ise orta duyarl bulunmustur.

Sonug olarak, klinikte kullanilan KHZ konsantrasyonlari genellikle K.pneumoniae’i inhibe
etmek icin gereken miktarin ¢ok lizerinde oldugu icin, biyosit direncinin klinik gecerliligini
tartismak zordur®. Bu yiizden, calismamiz KHZ altinda iiremeye uyum saglamis izolatla-
rin virtlans o6zellikleri ve atim pompasi ifadeleri izerinde hipotezlendirilmistir. KHZ altin-
da Ureyerek uyum saglayan K.pneumoniae kolonilerinde atim pompa artisi gosterilmistir,
G.mellonella larvalarinda mortalite orani artmis ve serum 6ldiirme etkisine karsi direng ge-
lismistir. Gerek fenotipik gerekse genotipik degisimler araciligiyla bakteri populasyonunda
duyarliligin azalmasi, dezenfektan direncini anlamamiza yardimci olmaktadir. Hastane ko-
kenli mikroorganizmalarin direncli ve baskin hale gelmelerini énlemek icin “antiseptik ve
dezenfektan ydnetimi” konusunda giindem olusturulmasi gerekmektedir'®.
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