
INTRODUCTION
Urinary tract infections (UTIs) are the most important cause of 
bacterial infections today, with a global annual incidence of 
around 250 million cases. Approximately 50% of women will 
have at least one episode of UTI in their lifetime.UTIs caused 
by Gram-negative, antibiotic-resistant bacteria are a growing 
concern due to limited treatment options and only a few 
bacterial species are considered to be true uropathogens 
(Escherichia coli, Staphyllococcusspp, Proteus mirabilis, 
Klebsiel la  pneumoniae )  (12,2 ) .  Excessive and/or 
inappropriate use of antibiotics in the treatment of urinary 
tract infections leads to the emergence and spread of 
multidrug-resistant uropathogenic bacteria, primarily 
through the production of ESBLs 10 .Research has shown that ( )
44.1% of urinary tract infections (UTIS) caused by E. coli are 
attributable to extended spectrum beta-lactamase (ESBL) 
producers(9).ESBL provide enterobacteria with resistance to 
all beta-lactam antibiotics with the exception of cephamycins 
and carbapenems (4). Transmission, mainly plasmid, of 
genes coding for ESBL is responsible for the release and rapid 
increase of ESBL-producing enterobacteria worldwide (1). 
This resistance to beta-lactam strains may be associated in 
some cases with resistance to quinolones, which are typically 
used for the treatment of severe urinary tract infections. This 
can lead to a therapeutic impasse, resulting in increased 
morbidity and mortality. 

In Senegal the resistance genotype of ESBL-producing 

enterobacteria is not well known. It is in this context that we 
propose to characterize at the molecular level, resistance 
genes of strains of enterobacteriauropathogenic ESBL 
secretions.

METHODOLOGY
Sample collection
This prospective study was carried out at both bacteriology 
laboratory of the Aristide Le Dantec teaching hospital and at 
the medical laboratory Bio-24 from 2016 to 2018. 

Enterobacteria strains suspected to be ESBL, isolated during 
this period from urine were transplantedin 15% glycerol 
supplemented brain broth and stored at -20° pending 
handling.

Conrmation of identity of strains and ESBLphenotype
The strains were rst re-isolated to verify the purity of the 
collections and their identity was determined using Api 20E. 
The production of ESBL was conrmed by the agar diffusion 
method while respecting the recommendations of the French 
microbiology society's (CA-SFM) 2018 Antibiogram 
Committee. The detection of the secretion of these ESBL was to 
demonstrate a synergy between clavulanic acid inhibitor and 
two third-generation cephalosporins (Cefotaxime and 
ceftazidim) (Figure 1).

Gene detection (Group 1 CTXM, Group 9 CTXM, OXA1 and 
CMY1)
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Bacterial DNA was extracted using the Qiagen kit (Qiagen, 
Germantown, USA)according tomanufacturer's instructions. 
Polymerase Chain Reaction (PCR) were used to amplify 
b l a O X A 1 , b l a C M Y 1 ,  b l a C T X M e n c o d i n g  f o r 
penicillinase,cephamycinase, andESBLrespectively.The 
amplication program was one cycle of 94°C for 5 minutes, 
followed by 30 cycles of 94°C for 30 seconds, 57°C for 1 minute 
and 72°C for 1 minute and one cycle of 72°C for 7 minutes. PCR 
products were revealed on gel stained by ethidium bromide. 
The characteristics of the primers used, and the reaction 
mixture are described in the tables below (Table 1, 2,).

Nucleotide sequencing
Nucleotide sequencing was also performed using the ABI 3130 
XL sequencer. The resulting sequences were edited and 
corrected with the DNA STAR software. These sequences were 
then typed at the NCBI database. 

RESULTS
The study included 83 strains of uropathogenicen terob 
acteriawithextended spectrum beta-lactamases (ESBL) 
secretions. Of these 83 strains, 43 were isolated at Bio-24 and 
40 at the CHNU Le Dantec bacteriology laboratory. Isolated 
strains were: Klebsiellapneumoniae (n=13, 15.66%), 
Escherichia coli (n=68, 81.9%), Citrbacterkoseri (n=1, 1.4%), 
andEnterobacter cloacae (n=1, 1.4%). Strains were isolated in 
outpatient (78.3%) and hospitalized patients (21.7%). The 
conrmations of the identity and phenotype ESBL of the 
strains were all conclusive.

Following the PCR reactions, CTXM1, CTXM9, OXA1 and 
CMY1 were found in 96.4% (80/83), 18.07% (15/83), 85.5 (71/83) 
and 56.6% (47/83) of the strains, respectively (Figure 2).

The nucleotide sequencing of 15 CTXM1s yielded only 
CTXM15s

Group 1 CTXM, OXA1 and CMY1 were widely distributed in all 
species. CTX-M9 was found in only 22% of E.coli strains (Table 3). 

The distribution of CTXM1 and Group 9 was almost uniform in 
both inpatients and outpatients (Table 4).

The CTXM1 gene was mainly found associated with OXA1 
(82%) and CMY1 (47%) (table5).

DISCUSSION
The objective of the study was to describe the aspect of beta-
lactam resistance of uropathogenicenterobacteria isolated in 
a private laboratory and an University teaching hospital in 
Dakar.A total of 4 genes (CTXM of group 1, CTXM of group 9, 
OXA 1 and CMY 1) of beta-lactam resistance were detected in 
ESBLstrains. For the genes that encode for ESBL, CTX-M from 
Group 1 was predominant in the study especially CTX-M-15. 
CTXMs are non-TEM non-SHV ESBL. They were rst described 
in Germany in strains of E. coli.These enzymes are 
characterized by their preferential activity for cefotaxime 
rather than ceftazidim (15). Shortly after being described, 
CTXM spread worldwide until it became the predominant 
ESBL in enterobacteria(6). Some authors even report that 
these CTXM genes are endemic in most European, Asian and 
South American countries, with high prevalence rates ranging 
from 30 to 90% for E.coli (13).  Among the CTXM, the CTXM15 
belonging to group 1 and the CTXM14 are the most found in 
humans, animals and the environment, worldwide (5, 11). This 
CTXM15 was described in Senegal in the study of Diaand al in 
2016 with a prevalence of 90.63% (7). It has also been found in 
other studies in Senegal such as that of Moquet and al in 2011 
(14), Diene and al in 2014 at a strain of Morganellamorganii at 
the main hospital in Dakar (8).

In our study, CTXM1s were often found in association with 

OXA1 (82%). Barguagui and al found CTX-M-15 associated 
with OXA 1 in 10 strains (100%) of E. coli(3). The same 
association was also described in Senegal with a prevalence 
of 63.33% by Dia and al (7).

CONCLUSION
These results show the multigenic aspect of beta-lactam 
resistance. These resistances associated with those of 
quinolones can lead to a therapeutic deadlock, hence the 
need to nd ways of combating them. The good use of 
antibiotics is one of the best ways of responding.

In perspective a larger study should be done for the typing of 
all resistance genes (CTXMs).

Table 1: Characteristics of primers used.

Table 2: Mixing for PCR.

Table 3: Distribution of strains by bacterial species.

Table 4: Distribution of CTX-M according to hospitalized 
and external characteristics.

Table 5: Association of CTX-M-1 and other genes.

Figure 1: image of synergy between beta-lactamase 
inhibitor and third generation cephalosporins

Reagents Volume for one reaction

H O RNaseDNase free qsp 48 µl                                                             2 29,85 µl

Taq Buffer 5 X Promega                                                                           10µl

MgCl 25 mM                                                                                                  2 5µl

Forward primer  20 µM                                0,5µl

Reverse primer 20 µM                       0,5µl

dNTPs (5 mMchacun) 2µl

GoTaq Flexi Pol (5 U/µl) Promega                                                                      0,15µl

DNA extract 2 µl

 E. coli K. pneumoniae C. koseri E. cloacae

CTX-M1 97% (66/68) 92% (12/13) 100% (1/1) 100% (1/1)

CTX-M9 22% 0 0 0

OXA1 88% (60/68) 69% (9/13) 100% 100%

CMY1 58% (40/68) 54% (7/13) 0 0

CTX-M1 CTX-M9

Isolated strains in hospitalized 
patients

94,44% (17/18) 17% (11/65)

Prevalence Genes
15% (13/83) CTX-M-1, CTX-M-9, OXA1, CMY1
47% (39/83) CTX-M-1, CMY1
82% (68/83) CTX-M-1, OXA1
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Figure 2: overall results of PCR resistance gene research

REFERENCES
1- Aprin C, Dubois V, Coulange L, Andre C, Fischer I, Noury P, et al. Extended-

spectrum beta-lactamase producing Enterobacteriaceae in community and 
private health care centers. Antimicrob Agent Chemother 2003; 47(11):3506-
14.

2- Bader MS, Loeb M., Leto D, Brooks AA. (2019). Treatment of urinary tract 
infections in the era of antimicrobial resistance and new antimicrobial 
agents. Médecine de troisième cycle. doi: 10.1080 / 00325481.2019.1680052 

3- Barguigua A, Otmani FL, Talmi M. Caractérisation moléculaire des BLSE 
produites par E. coli et K. pneumoniaecommunautaires au Maroc. Medical 
microbiology J 2011; 60:1344-52.

4- Bourjilat F, Dersi N, Bourchrif B et al. "Prol de résistance aux antibiotiques des 
Escherichia coli uropathogènes communautaires au Maroc." European 
Journal of Scientic Research, 2009; 38(1):57-62.

5- Cantón R, Novais A, Valverde A, Machado E, Peixe L, Baquero F, et al. 
Prevalence and spread of extended-spectrum-lactamase-producing 
Enterobacteriaceae in Europe. ClinMicrobiol Infect 2008; 14:144-53.

6- Decousser JW, Poirel L, Nordmann P. Characterization of a chromosomally 
encoded extended-spectrum class A -lactamase from Kluyveracryocrescens. 
Antimicrob Agents Chemother 2001; 45:3595-8.

7- Dia ML, Ngom B, Diagne R, et al.Molecular detection of CTX-M15 type β-
lactamases in Escherichia coli strains from Senegal. J New Microbe and New 
Infect 2016; 9:45-46.

8- Diène SM, Fenollar F, Fall B, Sow K, Niang B, Samba Ba P, et al.CTX-M15-
producing Morganellamorganiifrom Hôpital Principal de Dakar, Senegal. 
New Microbe New Infect 2014; 2:46-9.

9- Dimitrova NI, Gasretova TD, Alutina EL, Kharseeva GG. Sensitivity and 
resistance to antimicrobial agents ESBL-producing and non-E. coli strain 
ESBL-producing antimicrobial agents in patients with urinary tract infections. 
2019; 64 (2): 104-110. doi: 10.18821 / 0869-2084-2019-64-2-104-110

10- El bouamri MC, Arsalane L, Kamouni Y, Yahyaoui H, Bennouar N, Berraha M,  
Zouhai r  S .Pro lac tue l  de  rés is tance  aux  an t ib io t iques  des 
souchesd’Escherichia coli uropathogènes et conséquencesthérapeutiques. 
Progrès En Urologie. (2014), 24(16), 1058–1062. doi:10.1016/j.purol. 
2014.09.035

11- Hiroi M, Yamazaki F, Harada T, Takahashi N, Iida N, Noda Y, et al.Prevalence of 
extended-spectrum-lactamase-producing Escherichia coli  and 
Klebsiellapneumoniae in food-producing animals. J Vet Med Sci2012 ;74:189-95.

12- Isnard C. Infections du tractusurinaire à pathogènesémergents. Journal des 
anti-infectieux. (2015) 17, 152-161.

13- Livermore DM, Canton R, Gniadkowski M, Nordmann P, Rossolini GM, Arlet G, 
et al. CTX-M: changing the face of ESBLs in Europe. J AntimicrobChemother 
2007; 59:165-74.

14- Moquet O, Bouchiat C, Kinana A, et al.Class D OXA-48 carbapenemase in 
multidrug-resistant enterobacteria. Senegal. Emerg Infect Dis 2011; 17:143-4.

15- Poirel L, Naas T, Nordmann P. Genetic support of extended-spectrum-
lactamases. ClinMicrobiol Infect 2008; 14:75-81.

30 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME-9, ISSUE-5, MAY -2020 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra


