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OZET

Gilinlimiizde klinik ve toplumsal kaynakli direncgli bakterilere artan sekilde rastlanmaktadir.
Bu yeni biyolojik tehlike Diinya’da insan sagligim1 ciddi sekilde tehdit eder seviyelere
gelmistir. Bu nedenle WHO, FAO ve EFSA gibi otoriteler aragtirmacilart bu konu Uzerinde
arastirma yapmalar1 i¢in tesvik etmektedirler. Genislemis spektrumlu beta-laktamazlar
(GSBL) plazmid-aracili bla-genleri tarafindan kodlanan ve beta-laktam antibiyotikleri
enzimatik inaktivasyon diren¢ mekanizmasi yoluyla etkisizlestirerek infeksiyon tedavilerini
olumsuz etkileyen 6zgiin enzimlerdir. GSBL-kodlayan bla-genlerin farkli ve/veya tiirdes
bakteriler arasinda aktarilabilir olmalari, insan bagirsak mikroflorasinin GSBL-pozitif
Enterobacteriaceae ve bla-genler ile kolonize olma riskini dogurmaktadir. Bu durumun
gelisiminde yalnizca klinik ve toplumsal kaynakli etmenlerin degil, gidalarin da potansiyel
rolleri olduklar1 diistinilmektedir. Tirkiye’de GSBL-pozitif Enterobacteriaceae ve bla-
genlerin epidemiyolojisini tespite doniik klinik ve toplumsal kokenli aragtirmalar yapilmig
olmakla birlikte, gida kaynakli bulgular sinirli olup, molekiiler epidemiyolojik incelemelerin
iizerinde ciddi sekilde durulmamistir. Bu calismada Klinik ve Laboratuvar Standartlari
Kurumu talimatlari takip edilerek toplam 250 adet hayvansal kaynakli ¢ig gida maddelerinden
izole edilen ve Kkitle spektrometresi ile tiplendirilen toplam 55 adet GSBL-Ureten
Enterobacteriaceae suslarinda bu tip beta-laktamazlari kodlayan blatgm, blasyy ve blactx-m
genleri ile blacrtx.m subtiplerinin genotipik karakterizasyonu amaglanmistir. GSBL-pozitif
izolatlardan elde edilen DNA materyaller Polimeraz Zincir Reaksiyonu (PCR) ile amplifiye
edilmis ve amplikonlar1 jel elektroforez teknigi ile goriintiilenmistir. Goriintiilenen 1 adet
blarem pozitif E. coli, 1 adet blasyy pozitif K. pneumoniae ve 1 adet blacrx-m pozitif E. coli
amplikonlar1 saflastirilmig, sekanslanmis ve BLAST Programi kullanilarak dogrulamalari
yapilmigtir. Istatistik analiz i¢in SPSS 19 programi kullanilmis ve GSBL-pozitif
Enterobacteriaceae suslarin izole edildikleri gida gruplari bazinda frekanslariin niteliksel
kiyaslamas1 Kruskal-Wallis H-testi ile yapilmistir. Elde edilen sonuglar P<0,05 seviyesinde
anlamli kabul edilmistir. Molekuler incelemeler bla-genlerin dagilimint %49,5blargm, %32,7
blactxm Ve %17,8 blasyy olarak vermistir. Izolatlarin %82’sinin birden fazla bla-geni
tagidiklar1 tespit edilmistir. bla-genlerin ortak bulunmalari %52,7 blatem+blacrx-m, %20
blafem+blasyy, %12,7 blarem+blactx-m+blasypy ve %1,8 blagyy+blactkm olarak tayin
edilmistir. CTX-M-pozitif amplikonlar ileri analize alinmig ve alt gruplari %97,2 blacrx-m-
Grup-1 Ve %2,8 blactx-m-grup-s olarak karakterize edilmistir. Sekanslama ve BLAST analizi
sonuclar1 {ic adet GSBL-pozitif izolatlarin tasidiklar1 bla-genleri dogrulamustir. Istatistik
degerlendirme GSBL-kodlayan bla-genler i¢in hayvansal kaynakli gidalarin gidanin tiiriine
bagli olmaksizin potansiyel rezervuar olduklarini gdstermistir. Sonug olarak, Tirkiye’de ilk
kez genotipik yontemlerle hayvansal kaynakli gidalarin bla-genleri icerdikleri ve tiiketicilerin
bu genetik materyaller ile kolonize olma riski tasidiklari somut sekilde tespit edilmistir.
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CHARACTERIZATION OF EXTENDED SPECTRUM BETA-LACTAMASES IN
ENTEROBACTERIACEAEFROM FOODS USING MOLECULAR METHOD

ABSTRACT

Clinical and community-related resistant bacteria are widely found in the present time. This
new type of biohazard is a growing health concern of global significancefor the human health.
To date, internationalauthorities, including WHO, FAO and EFSA, therefore, enhance the
researchers to focus on this emerging issue. Extended spectrum beta-lactamases (ESBL) are
the specific enzymes that are encoded by plasmid-mediated bla-genes. They inactivate beta-
lactam antibiotics through a mechanism of resistance, also known as enzymaticinactivation,
therebye leading to failure of treatment of bacterial infections. The bla-genes are easily
transferable among the same and/or different bacterial species. This situation is the leading
cause of the colonization of human intestinal microflora with ESBL-positive
Enterobacteriaceae, including bla-genes. Not only the clinical and community settings, the
foods are also undersuspicion for beingtransmissionvectors of ESBL producing strains and
their encoding genes, in particular, among Enterobacteriaceae. In Turkey, clinical and
community-related ESBL-producers were examined well. However, the potential contribution
of foods to dissemination of plasmid-born ESBLs was not questionedseriously. The objective
of this study was to genotypically characterize ESBL-coding blatem, blasyy and blactx-wm,
genes and blactx-msubtypes in 55 ESBL-producing Enterobacteriaceae from a total of 250
raw foods of animal origin based on the Guidelines of Clinical and Laboratory Standards
Institute after identification by a mass spectrometer. DNAs from each ESBL-positive isolates
were initially amplified by Polymerase Chain Reaction (PCR), and subsequently visualised by
gel-electrophoresis. Within the visualised bla-genes, 1 blargm positive E. coli, 1 blaspyy
positive K. pneumoniae and 1 blacrx.m positive E. coli amplicons were purified, sequenced,
and confirmed using BLAST Program. SPSS 19 was used for statistical analysis. The
Kruskal-Wallis H-test was performed for qualitative-comparison of the frequencies of ESBL-
positive Enterobacteriaceae with respect to their sampling groups. P<0.05 was considered to
be significant. Genotypic results provided that the frequency rates of blatem, blactx-m and
blasyyv were given as 49.5%, 32.7%, and 17.8%, respectively. The co-existence of bla-genes
were determined to be 52.7% b|aTEM+b|aCTx.|\/|, 20% bIaTEM+bIaSHV, 12.7% bIaTEM+bIaCTx-
m&blasyy, and 1.8% blasyytblactx-m. Further subtyping of CTX-M-positive amplicons
revealed that the most prevalent blacrx-m subtype was 97.2% blactx-m-croup-1, @nd followed by
2.8% blacrx-m-croup-s.- Sequencing and BLAST analysis also confirmed the selected 3 ESBL-
producers to harbor blatem, blasyy and blacrx-m genes. The statistical evaluation proved that
foods of animal-origin were all potential reservoirs for ESBL-positive bacteria and their bla-
encoding genes regardless type of food. To conclude, this was the first genotypic report on
high frequencies of diverse of ESBL-coding bla-genes in some foods of animal origin,
therebye leading to the colonization of the consumers with these transferable genetic
materials.
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