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ǎƼǴŭ  

¦�ǮǳƢǈŭ¦�ÃÂƾǟƨȈǳȂƦǳ (UTI) �©ƢǼƟƢǰǳ¦�ǂưǯ¢�Ȇǿ�ƨȈǻȂǳȂǬǳ¦�ƨȈǰȇǂǋȍ¦��ǲǸū¦� ƢǼƯ¢�ƢÅǟȂȈǋ�ƨȇŚƬǰƦǳ¦�ÃÂƾǠǳ¦� ¦̧Ȃǻ¢�ǂưǯ¢�Ȇǿ
�©¦®Ƣǔŭ¦�½ȐȀƬǇȏ�ƨǨǴƬƼŭ¦�¶ƢŶȋ¦�ǂǈǨƫ�ƾǫ��ȄǨǌƬǈŭ¦Â�ǞǸƬĐ¦�ǺǷ�ƨƦǈƬǰŭ¦�ƨȈǳȂƦǳ¦�ǮǳƢǈŭ¦�ÃÂƾǟ�ƤƦǈƫ�Ŗǳ¦�ƢÅǟȂȈǋ�ƨȈū¦

ŻǄǻ¤� °ƢǌƬǻ¦Â� Ȃ̧Ǽƫ� ȄǨǌƬǈŭ¦� Ŀ� ƨȇȂȈū¦©Ƣ B-lactamase °ƢǌƬǻ¦�ǎƸǧ� Ļ� �� Ǯǳǀǳ� �µ¦ǂǷȌǳ� ƨƦƷƢǐŭ¦� ƨǷÂƢǬŭ¦ 
ESBLs �Ŀ�ǲǷ¦Ȃū¦� ƢǈǼǳ¦�śƥ�ƨȈǳȂƦǳ¦�ǮǳƢǈŭ¦�§ƢȀƬǳ¦�Ŀ�ƨȈǻȂǳȂǬǳ¦�ƨȈǰȇǂǋȎǳ�ƨƴƬǼŭ¦������ƨȇŚƬǰƥ�ƨǳǄǟ�����ƪǻƢǯ�ƨǳǄǟ

�¿¦ǂŪ¦� ƨƦǳƢǇ�ƪǻƢǯ�ƢǸǼȈƥ� ¿¦ǂŪ¦� ƨƦƳȂǷ���©ƢƦƦǈǷ�ǂưǯ¢� ƨȈǻȂǳȂǬǳ¦� ƨȈǰȇǂǋȍ¦�ƪǻƢǯ�����ƨǳǄǟ�µ¦ǂǷȋ¦��×�ǪǴǠƬȇ� ƢǸȈǧ� ��
��ƨȈǻȂǳȂǬǳ¦�ƨȈǰȇǂǋȍ¦�©ȏǄǟ�ǞȈŦ�ƪǻƢǯ���ƨȇȂȈū¦�©¦®Ƣǔŭ¦�ƨǷÂƢǬŠ���×�ǺǷ�¾Âȋ¦�ǲȈŪ¦Â�śǴȈǇƢǈǯÂȋ¦Â�śǴȈǈȈƦǷȌǳ��

ȐǠƥ�ƪǏÂ¢�Ŗǳ¦Â���Ǻȇ°ȂƦǇȂǳƢǨȈǈǳ¦�ǺǷ�Ǟƥ¦ǂǳ¦Â�ƮǳƢưǳ¦�ǲȈƴǴǳ�ƨȈǇƢǈƷ�ǂưǯ¢�Ƕǿ��Ǻȇ®¦ǂǨȈǈǳ¦Â�śǈǰȈǳƢǨȈǈǳ¦Â�Ǻȇ°ȂƦǇȂǳƢǨȈǈǳ¦�«
«ƢƬǻȍ�ƨȈǻȂǳȂǬǳ¦�ƨȈǰȇǂǋȍ¦�©ȏǄǟ�ǞȈŦ�ǎƸǧ�Ļ��ǲǷ¦Ȃū¦� ƢǈǼǳ¦�śƥ�ƨȈǳȂƦǳ¦�ǮǳƢǈŭ¦�§ƢȀƬǳ¦ ESBLs �°ƢƦƬƻ¦�ǪȇǂǗ�Ǻǟ

°ƢƦƬƻ¦Â�«Â®Ǆŭ¦� ǂ́Ǭǳ¦�°±ϖ AmpC ŉǄǻȍ AmpC. ��À¢�ƲƟƢƬǼǳ¦�©ǂȀǛ¢��×ºǳ�ƨƦƳȂǷ�ƪǻƢǯ� Ő̈ƬƼŭ¦�©ȏǄǠǳ¦�ǺǷ�� 
ESBLs ��Â��×ºǳ�ƨƦƳȂǷ�� AmpC ��Â��×�ÄȂƬŢ��©ƢŻǄǻ¤�ȄǴǟ ESBLs Â AmpC. śŪ¦�»ƢǌƬǯ¦�Ļ 

CTX-M ƨǬȇǂǗ�¿¦ƾƼƬǇʪ PCR �À¢�ƪǨǌǯ�Ŗǳ¦Â�����×�ƨȈƥƢŸ¤�ƪǻƢǯ�ƢȀǐƸǧ�Ļ�Ŗǳ¦�©ƢǼȈǠǳ¦�ǺǷ CTX-M. 

Abstract 

     Urinary tract infections (UTI) are the most common bacterial infections during 
pregnancy. E.coli is the most common organism causing  both community as well as hospital 
acquired UTI. The various patterns of antibiotic consumption in hospital may account for 
WKH�GLYHUVLW\� DQG� VSUHDG�RI�ȕ� -lactamase resistant enzymes that associated with diseases. 
Therefore, prevalence of ESBLs producing E.coli in UTI among pregnant women 
investigated in 300 bacterial isolates. 160 of the  isolates were gram positive, while 140 were 
gram negative. E.coli was the most frequently isolated pathogen (57%). Regarding to 
antibiotic resistance, all E. coli isolates were (100%) to Ampicillin and Oxacillin, and first-
generation Cephalosporin, Cephalexine and Cephradine. They more sensitive to the third 
and fourth generation of Cephalosporin, which recommended treating UTI among pregnant 
women. All E.coli isolates screened for ESBLs production by double-disc synergy test and 
AmpC test for AmpC enzyme. The result revealed (36%) of tested isolates were ESBLs 
positive, (20%) AmpC positive and (10%) have both ESBLs and AmpC enzymes. CTX-M 
gene detected using the PCR method, which revealed that 53% of investigated samples were 
CTX-M positive. 

Keywords:   Escherichia coli; UTI; pregnancy; ESBLs; CTX-m; PCR 
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Introduction 

 %DFWHULDO� SURGXFLQJ� H[WHQGHG� VSHFWUXP� ȕ-lactamases have been increased in the word 
associated with many diseases (Elgrabulli, et al.,2015; Iqbal, et al., 2017; Lhwak & Abbus, 
2018). Various national pattern of anti-biotic consumption in hospitals probably account for 
the difference in distribution of their enzymes (Oliveira et al; 2011). B-lactamases resistant 
expressed chromosomal and plasmid mediated born. ESBLs production E.coli where 
detected in hospital as well as community acquired infection. It well documented in patients 
with urinary tract infection (Hussain, et. al ;2011; Tayh, et.al, 2019; Elgrabulli, et al., 2015; 
Pandit, et al., 2020, Hassuna et al; 2020). It also the main pathogen among pregnant women 
�5RZLĔVND�et. al., 2015; Youssef et al; 2019; Lhwak & Yahya; 2018). The AmpC and B-
lactam test is use to conform resistance to methoxy B-lactams such as Cefoxithin, narrow 
extend and broad-spectrum Cephalosporin, Tazobactam and not inhibited by Clvalouic acid 
RU� DQRWKHU� ȕ-lactamases inhibitor (Coudron, et al; 2000). Detection of ESBL producer 
bacteria from UTI patient is important to select appropriate therapy (Monstein et al; 2007). 
The aim of current study is to determine the phenotype and the prevalence of antibacterial 
resistance E.coli to currently used antibiotic to treat UTI among pregnant women in Misurata 
city.  

Materials and Methods 

 Bacteria sample 

       A total of 300 bacterial samples were isolates from urinary tract infection (UTI) among 
pregnant women from four different hospitals in Misurata city-Libya in period between April 
�����WR�$XJXVW�������3DWLHQW¶V�PHGLFDO history recorded from their medical files. Pregnant 
women under antibiotic treatment not included. All bacteria isolates identified by 
microscopic and chemical standard method and confirmed by (Analytic Profile Index 20E) 
API 20 E.   

Bacterial susceptibility testes 

       Antibiotic sensitivity of the isolated bacteria was determined by standard Disc Diffusion 
PHWKRG��%DXHU�DQG�.LUE\�������RQ�+LQWRQ�$JDU�XVLQJ�GLIIHUHQW�DQWLELRWLF����ȝJ��LQFOXGH�
Clavulanic acid, Tazobactam, Oxacillin, Ampicillin, Imipenem, Cefotaxime, Ceftazidime, 
Ceftriaxone, Cephradine, Cefuroxime, Cefoxitin, Cefixime, Cefepime, Meropenem. 
Bacterial that resist to 4-10 antibiotic classified as multi drug resistant bacteria (MDR). 

Double Disc Synergy test (DDST) 

Isolates showing inhibition zone size below the (Clinical and Laboratory Standards 
Institute) CLSI stated break points were considered a potential ESBL-producer when the 
inhibition zone size for ceftriaxone >25 mm.  

Double disk synergy test (DDST) method was used to detection of ESBLs 
production. E.coli was identification by using tested by spreading on Mueller-Hinton agar 
plates, then disk of Cefotaxime, Ceftazidime Ceftriaxone and Cefepime was dispensed 
around a disk of amoxicillin- Clavulanic acid positioned at a distance of (20mm) (centre to 
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centre). Resulting by increasing the diameter of inhibition zone at the side of amoxicillin- 
Clavulanic acid disk (NCCLS, 2007). 

7KH� SUHVHQFH� RI� $PS&� ȕ-lactamases was detected by initial screening with 
Cephoxitin disc. Isolates which showed Cefoxitin zone diameter >14 mm was considered 
VFUHHQ�SRVLWLYH� IRU�$PS&�ȕ-lactamase production� ˬand secondly by the synergy between 
Cefepime and Tazobactam. 

Detection of CTX-M Gene by PCR Technique: 

The DNA extraction from obtained E.coli colony carried out using QIAGEN , 
according to the instructions of the manufacturing company at Misurata central laboratory. 
The DNA concentration and purity assessed by using Nanodrop. PCR was used to detect 
CTX-M gene (593 Bp) amplification using two primers, CTX-M- F (ATG TGC AGY ACC 
AGT AAR GTK ATG GC) and CTX-M- R (TGG GTR ARR TAR GTS ACC AGA AYC 
AGC GG) (Carthagenomics, France) (Monstein et al, 2007).  PCR mixture consisted of 6.25 
ȝ/�(1x) master mix, 0.5 ȝ/����SP� of each primer, 0.5 ml (250 QJ��'1$�DQG������ȝ/�GLVWLOO�
water in sterile 0.2 ml micro centrifuge tubes. PCR Program was performed with following: 
Initial denaturation at (95°C), (3min), followed by (35) cycles of denaturation at (95°C), (15 
sec) annealing at (67°C), (30 sec.) extension at (72°C), (1 sec.) and a final extension step of 
(5 min) at (72°C) (Dallenne et al., 2010). Reaction products were detected using 1% agarose 
gel with ethidium bromide. 

Results and Discussion 

The most common treatment strategy is use antimicrobial drugs; however, the wide 
use of antibiotics plays a significant role in increasing resistance to them. Consequently, the 
treatment of diseases caused by bacterial pathogens has become very difficult. Therefore, 
determining the susceptibility of a microorganism to antibiotic is essential to good treatment. 
In this study, a total of 300 clean-catch mid-stream urine samples collected from UTI 
pregnant women screened for ESBL production. Bacterial identification methods (Gram 
stain and API 20E) revealed that Gram positive bacteria was the dominant, 54% (160) while 
Gram negative represented by 47% (140) samples. This is in argument with Hussein and 
Muhsin (2018) and disagree with Al. Haidari and Shehab (2017); Hamza and Altaky (2007).  

 In this study, the E. coli was the main cause of UTI in pregnant women and 
represented by 57% (80) of isolated Gram-negative bacteria (Table 1). This result is in 
agreement with other studies (Tayh et al; 2019, Al-Salamy, 2012). Other gram negative was 
Klebsiellosis spp. Enterobacter spp. Pseudomonas spp. and Proteus spp. represented by 
18.57%, 12.14%, 7.15%, and 5% respectively Table (1). While Gram positive represented 
by Staph. Spp. 29%, Strepto. Spp. 29.55%, Bacillus 20% and Enterococcus spp. 17.2%. 

 

Table (1): The number and percentage of Gram-negative bacteria  isolates . 

Gram negative Bacteria Total % 
Escherichia coli 80 57.14% 
Klebsiella spp 26 18.57% 
Enterobacter spp 17 12.14% 
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Pseudomonas spp 10 7.15% 
Proteus spp 7 5% 
Total 140 100% 

 

Phenotypical susceptibility testes methods revealed that E.coli isolates (80) were 
highly resistance to 10 of tested antibiotics in this study (Table 2). They more sensitive to 
third and fourth generation of Cephalosporin such as Ceftazidime that recommended to be 
using in treatment UTI. This finding is in agreement with other studies ( Moore et al, 2016 
& Reed et al, 2019). 

Table (2): Antibiotic susceptibility pattern of E.coli isolates 

Sensitivity 
percentage 

Percentage of 
resistance 

Symbol The antibiotics used 

0% ���% AM Ampicillin 
0% 100% OX Oxacillin 
0% 100% CL Cephalexin 
0% 100% CE Cephradine 
37% 62% CXM Cefuroxime 
31% 67% FOX Cefoxitin 
59% 41% CTX Cefotaxe 
57% 42% CRO Ceftriaxone 
76% 24% CAZ Ceftazidime 
64% 36% CFM Cefixime 
61% 39% FEP Cefepime 
30% 70% MEM Meropenem 
34% 66% IPM Imipenem 
37% 62% TPZ Tazobactam 

Some research studies found low sensitive to third-generation (Hassan et al, 2013, 
Igbal, et al; 2017). Double disc synergy test applied on isolates that showed resistance to 
more than 11 antibiotics. The result showed that 36% of E.coli isolates arH�VLJQLILFDQWO\�ȕ�-
lactamase producer (Table 3).This agrees with other studies (Tayh et al., 2019, Adwan & 
$EX�-DEHU���������$PS&�ȕ-lactamase type observed in 20% of isolates. However, 10% of 
investigated E.coli SURGXFH�WKH�WZR�W\SH�RI�ȕ�-lactamase, ESBLs and AmpC. The coexistence 
RI� WKH� WZR� W\SHV� RI� ȕ-lactamases also observed by other investigators (Buzayan & El-
grabulli, 2015 ; Grover et al, 2013). 

Table (3): Determination of ESBL +ve & AmpC ±ve and ESBL+AmpC +ve 

Samples Numbers ESBL +ve AmpC -ve ESBL+AmpC +ve 

80 29 (36%) 16 (20%) 8 (10%) 
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DNA Extraction showed that all isolates contain one double, single, high sharpness and 
clearly from extracted DNA, which indicates the concentration and purity. (Figure 1)  

 

Figure (1). 1% agarose TBE gel run for 30 minutes at 50v. Lane 1, 2, 3, 4, 5, 6, 7, 8, 
9, 10 showing bacterial genomic DNA. 

 

Figure (2). PCR product of bla-CTX-M gene amplification on 1% agarose gel TBE gel run 
for 50 minutes at 50v.  

Lane L=100 bp, lane 1, 2, 7, 8, 9=negative results, lane3,4,5,6=positive result, PC = Positive 
Control, NC= Negative Control.  

The PCR assay has the advantage of identifying genotypic resistance to antibiotic more 
rapidly and reliably. In this study PCR product on 1% agarose showed the presence of 593bp 
DNA fragments in 53% of investigated E.coli samples which evidence emergence of CTX-
m gene (Figure 2). Similar results were obtained by Hussain, et al., 2011 (57%), Zorgani et 
al., 2016 (51%). on other hand, this result contrasts with Tayh, et al.; 2019 who found 100% 
of E.coli isolates carries CTX-m gene. The miss use of antibiotics and frequent use of 

L        1     2       3     4      5      6       7      8     9     
10   
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cephalosporin may lead to success spread of CTX-m gene (Gelbanol, et al.;2015, Elgrabulli, 
et al.,2015; Rossolini, et al.,2008).   
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