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ABSTRACT 

Urinary Tract Infections (UTIs) during pregnancy are among the most common 

infections worldwide and can lead to poor perinatal and maternal outcomes, especially 

in developing countries and requires medical treatment as soon as it is detected. Virulent 

and resistant strains of Escherichia coli are the most important causative agents for 

UTIs. The present investigation aimed to detect virulence factors of Uropathogenic 

Escherichia coli (UPEC), including pap, fim, sfa, aer and hly genes in isolates collected 

from symptomatic and asymptomatic pregnant females by multiplex polymerase chain 

reaction (PCR) assay and determine their correlation with antibiotic resistance patterns. 

Two hundred urine samples collected from pregnant females with or without symptoms 

of UTI were admitted to antenatal clinic at Obstetrics and Gynecology Department of 

Al- Zahraa University Hospital in Cairo. Out of 200 cultured urine samples, the cultures 

that showed ≥ 10
5
 CFU/ml were identified to have significant growth.  Found 

significant bacteriuria was detected in 61 samples and these samples selected for further 

analysis in this study, the overall prevalence of UTI among pregnant females was 

(30.5%). Symptomatic pregnant females with UTI were (48.5%) more than 

asymptomatic (11.3%).   The most frequently isolated species was S. saprophyticus  

(35.0%), followed by E. coli (26.2%), S .aureus (19.4%), C .albicans (5.8%), S. 

epidermidis (2.9%) and each of K. pneumonia, K .oxytoca, P .vulgaris, E.fecalis, 

Bacillus spp were (1.9%), while P. auroginosa had the least percentage of isolation 

(1.0%).  

Antimicrobial susceptibility pattern   was done for 27 UPEC isolates showed the 

highest level of resistance (100%) against β-lactams as (Ampicillin, Penicillin and 

Ceftriaxone), nitrofurantoin, and ampicillin/sulbactam, while the lowest level of 

resistance (66.7%) against Cotrimoxazole. Multiple drug resistance (resistance to two or 

more drugs) was observed in (100%) of the UPEC isolates. The higher level of 

resistance to antibiotics was observed in symptomatic bacteriuria more than 

asymptomatic. Among two predominant uropathogens, E. coli showed complete 

resistance up to 5 different antibiotics of total 11 antibiotics (45.5%) while S. 

saprophyticus showed complete resistance (18.2%), so E. coli showed higher virulence 

and resistance than S. saprophyticus to cause UTI, so subjected to Multiplex PCR to 

detect its virulence factors, which included pap, fim, sfa, aer and hly genes  The 

adhesive fimH gene was the most frequent in UPEC isolates (92.6%) . These virulence 

genes detected from total UPEC isolates of symptomatic cases were higher than 

asymptomatic. On the other hand, UPEC strains carrying the virulence genes were more 

resistant to the antibiotics used, so these observations confirm the important role of 

virulence genes of UPEC in in existence of symptoms of UTI and the drug resistance. 
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Introduction 

Urinary tract infection (UTI), which is caused by the presence and growth of 

microorganisms in the urinary tract is considered as one of the commonest health 

problems affecting women due to shorter urethra, pathogens entry facilitated by sexual 

intercourse and close proximity of the anus with vagina (Oladeinde et al., 2015 and 

Akpan et al., 2017).Pregnant women are more susceptible to UTIs due to a 

combination of hormonal and physiologic changes that predispose them to bacteriuria. 

Firstly, the weight of the gravid uterus on the renal system often leads to the 

accumulation of fluid in the ureter, known as hydroureter. Also, there is decrease in the 

bladder tone which may lead to the accumulation of urine up to twice the normal 

urinary volume without discomfort (Aseel et al.,2011). Gestational glycosuria, 

proteinuria and elevated levels of progesterone can decrease the muscle tone of the 

ureter and bladder. It can result in vesico-ureteric reflux. These provide enriched culture 

media for bacteria pathogens that may invade the urinary system (Chaliha and 

Stanton, 2002 and Mazor et al.,2009). 

Pregnancy UTI is classified into two categories of symptomatic and 

asymptomatic. Symptomatic bacteriuria is divided in to lower tract (acute cystitis) or 

upper tract (acute pyelonephritis) infections. Cystitis is defined as significant bacteriuria 

with associated bladder mucosal invasion, whereas pyelonephritis is defined as 

significant bacteriuria with associated inflammation of the renal parenchyma, calices 

and pelvis. (Emamghorashi et al., 2012). 

Asymptomatic bacteriuria (ASB) is the most common cause of UTI during 

pregnancy, it refers to the presence of significant quantity of uropathogenic bacteria in a 

properly collected urine sample from an individual without signs or symptoms of UTIs 

(Alemu et al.,2012). Untreated ASB could lead to adverse obstetric and maternal 

outcomes like prematurity, low-birth weight, abnormalities in babies, and higher fetal 

mortality rates in several documented researches (Ade-Ojo et al., 2013). The prevalence 

of ASB or UTI is influenced by several factors like socio-economic status of patients, 

increased maternal age, high parity, poor perineal hygiene, sexual activity, anatomical 

abnormalities of the urinary tract, previous history of catheterization, use of 

contraceptive, history of recurrent UTIs and diabetes mellitus (Ezechi et al.,2013 and 

Akpan et al., 2017). 

UTI is mostly caused by a wide range of Gram-negative aerobic pathogens 

found in gastrointestinal tract of mammals like Escherichia coli, Klebsilla pneumoniae, 

Pseudomonas aeruginosa, Proteus mirabilis and Enterobacter. Other pathogens that 

cause UTI include Enterococcus species, Serratia species, staphylococcus epidermidis 

and Staphylococcus saprophyticus (Beyene and Tsegaye ,2011). Uropathogenic E. coli 

(UPEC) is the most common cause of UTIs both in community and hospital settings 

with significant morbidity and mortality worldwide. Previous investigations have shown 

that UPEC strains encode widespread virulence factors closely related to colonization, 

persistence and pathogenesis of bacteria in the urinary tract. The most important of 

these factors include adhesins or fimbriae, biofilm formations and toxins such as 

hemolysin (Bien et al., 2012).  
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UTI has become more complicated and difficult to treat because of appearance 

of mutant uropathogens that are resistant to the commonly used antimicrobial drugs. As 

in many hospitals in developing countries, routine urine culture is not carried out even 

for antenatal mothers. Currently, most patients are treated empirically without culture 

and antimicrobial susceptibility testing (AST) and treatment is therefore based on 

empiric guidelines that are rarely updated (Beyene and Tsegaye,2011). 

The successful management of patients suffering from UTI in pregnancy 

depends upon proper screening for bacteriuria regardless of its symptoms. Symptomatic 

bacteriuria can easily be diagnosed and treated because of its overt symptoms, but 

asymptomatic bacteriuria can be easily missed. As it is very common in pregnant 

women, early detection and identification of the organisms and the selection of an 

effective antibiotic against the organism keeping in mind the stage of pregnancy; will 

decrease the risk of complications in pregnancy (Matuszkiewicz et al., 2015). 

Therefore, this current survey was performed in order to determine the virulence factors 

of UPEC strains isolated from pregnant women with or without clinical signs and 

symptoms of (UTIs) and their correlation with antimicrobial resistance pattern and to 

find out the important associations between socio-demographic characteristics, obstetric 

history, medical complications and practices of personal hygiene with UTI among 

pregnant women.      

Materials and Methods: 

Samples and Escherichia coli identification 

Twenty-seven E. coli isolates with significant count (≥ 10
5
CFU/ml) were 

obtained from 200 urine samples collected from pregnant women with or without 

symptoms of UTI admitted to antenatal clinic at Obstetrics and Gynecology Department 

of Al- Zahraa University Hospital in Cairo during the period from March 2016 to May 

2019. The pregnant women who have taken any antibiotics for UTI and other infections 

for the last two weeks were excluded from this study. Urine samples were cultured on 

Cysteine Lactose Electrolyte Deficient agar, Blood agar, MacConkey agar and Eosin 

Methylene Blue agar using a standard calibrated 4mm wire loop (0.01ml). Streaked 

culture plates were incubated at 37
0 

C overnight. Identification of all isolates was done 

on the basis of Gram staining and routine biochemical tests including Indole as a key 

test, then Urease , Methyl red, Voges-Proskauer, Hydrogen Sulfide, Citrate Utilization 

,Triple Sugar Iron agar  (TSI), Gelatin hydrolysis, Motility , Oxidase test and hemolysis 

on blood agar (according to CLSI, 2017 guidelines) were used for identification of 

bacteria (Bahalo et al., 2013).  

Pregnant women profile 

Included, socio-demographic data, medical complications and obstetric history, 

in addition to, personal hygiene. 

Antimicrobial Susceptibility patterns 

The antibiotic susceptibility patterns were determined using Kirby-Bauer disc 

diffusion method (Oxoid, Ltd, England) recommended by the National Committee for 

Clinical Laboratory Standards (CLSI 2017) as documented. The following 12 different 

antimicrobials were tested: Ampicillin (10µg), Amoxicillin- clavulanic acid (30µg), 

Penicillin (10µg), Ceftriaxone (30µg), Cefuroxime (30µg), Nitrofurantoin (300µg), 

Streptomycin (10µg), Gentamicin (10µg), Oxacillin (1µg), Co-trimoxazole 
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(Trimethoprim/Sulfamethoxazole) (1.25/23.75µg) and Azithromycin (15µg) Ampicillin 

/ Sulbactam (10/10 µg). Results were interpreted as susceptible or intermediate or 

resistant according to criteria recommended by the CLSI. 

DNA-extraction 

UPEC isolates were grown on nutrient agar for an overnight then used for DNA 

extraction by Boiling-centrifugation method as described by (Soumet et al., 1994 and 

Yamamoto et al., 1995), then 2 or 3 pure colonies were inoculated on Mueller- Hinton 

broths and incubated for 24 hrs at 37
0
C,then  one ml aliquots of enrichment were 

centrifuged at 13,000 xg for 3 minutes. The pellets were resuspended in 100 μl of sterile 

distilled water, heated to 95ºC in a dry block for 10 min, cooled in ice and centrifuged at 

13,000 xg for 3 min. These suspensions were used for PCR assay. 

Polymerase chain reaction  

  Specific primers were used in this study to amplify the specific genes of E. coli  

were synthesized by Invitrogen under ThermoFisher Scientific corporation 

headquartered in California which were fimbrial adhesin type1(fimH), pyelonephritis 

associated pili (pap), S fimbriae (sfa), hemolysin (hly) and aerobactin (aer)genes as 

shown in Table (1). The multiplex PCR assay was carried out in a total volume of 25 μl 

of mixture containing 2 μl Maxime PCR Premix (GeneDireX®) containing (PCR 

buffer, Taq DNA polymerase, dNTP gel loading dyes and fluorescence dye), 0.5 μl of 

each of the virulence gene-specific primers, forward and reverse primers for each gene 

(a total of 5 μl for the 5 target genes , 2 μl of template DNA and 16 μl of deionized 

water) (Hassan et al., 2018). The amplification conditions were done using 

thermocycler included three steps: heating at 94°C for 3 min; 35 cycles of denaturation 

at 94°C for 1 min, annealing at 60°C for 30 s, and extension at 72°C for 30 s; and the 

final extension at 72°C for 7 min (Jalali et al., 2015). Amplification was done using 

thermocycler (TECHNE, Model FTC51H2D, UK). 

Table (1): Primers used for detection of virulence genes of UPEC strains. 

Identified 

gene 

Primer Primer sequence (5’-3’) Product size(bp) 

papE/F pap3 

pap4 

F: GCAACAGCAACGCTGGTTGCATCAT 

R: AGAGAGAGCCACTCTTATACGGACA 

336 

fimH fim1 

fim2 

F: GAGAAGAGGTTTGATTTAACTTATTG 

R: AGAGCCGCTGTAGAACTGAGG 

508 

sfaD/E sfa1 

sfa2 

F: CTCCGGAGAACTGGGTGCATCTTAC 

R: CGGAGGAGTAATTACAAACCTGGCA 

410 

Aer aer1 

aer2 

F: TACCGGATTGTCATATGCAGACCGT 

R: AATATCTTCCTCCAGTCCGGAGAAG 

602 

hlyA 

 

hly1 

hly2 

F: AACAAGGATAAGCACTGTTCTGGCT 

R: ACCATATAAGCGGTCATTCCCGTCA 

1177 

               

                         F: Forward     R: Reverse 
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Visualization of the PCR products 

All PCR products were analyzed by electrophoresis (120 V/208 mA) and 

visualized on 1.5% agarose gel in Tris- Acetate- EDTA Buffer (TAE Buffer) ,100-3000 

bp DNA ladder H3 Ready-to-Use (GeneDireX®) was used as size standard to determine 

product size (Jalali et al., 2015 and Hassan et al., 2018).  

Quality Control  

All Culture media were tested for sterility and performance as directed by the 

instructions provided by (Chessbrough, 2017). 

Statistical analysis 

Statistical analysis was done using IBM SPSS® Statistics version 22 (IBM® 

Corp., Armonk, NY, USA). Numerical data were expressed as mean and standard 

deviation or median and range as appropriate. Qualitative data were expressed as 

frequency and percentage. Pearson’s Chi-square test or Fisher’s exact test was used to 

examine the relation between qualitative variables. Comparison between two groups for 

normally distributed quantitative data was done using Student’s t-test while for not 

normally distributed quantitative data, comparison was done using Mann-Whitney test 

(non-parametric t-test). All tests were two-tailed. A p-value < 0.05 was considered 

significant. 

Results 

1. Prevalence of UTI in relationship with profile of pregnant females  

A total of 200 urine samples were collected from pregnant females attending 

antenatal clinic at Obstetrics and Gynecology Department of Al- Zahraa University 

Hospital in Cairo. Out of 200 cultured urine specimens, the cultures that showed ≥ 10
4
 

CFU/ml were identified to have significant growth, significant bacteriuria was detected 

in 61 samples, and these samples were selected for further analysis in this study. The 

overall prevalence of UTI among pregnant females was (30.5%). Of the 103 significant 

etiologic agents isolated from urine cultures of pregnant females, S.saprophyticus had 

the highest percentage of isolation (35.0%), followed by E. coli (26.2%), S.aureus 

(19.4%), C.albicans (5.8%), S. epidermidis (2.9%) and each of K. pneumonia, 

K.oxytoca, P.vulgaris, E.fecalis, Bacillus spp were (1.9%), while P.auroginosa had the 

least percentage of isolation  (1.0%). 

Among pregnant female profile, as observed in Table (2), the demographic 

characteristics showed that the highest prevalence of UTI was observed in the age group 

of 14 to 20 years (37.5%), while the age group of 21 to 30 years showed the highest 

prevalence of E. coli infection (57.6%). The prevalence of bacteriuria was increased in 

illiterate (42.1%) and pregnant with lower economic level (32.9%), also the higher 

prevalence of E. coli infection was found among illiterate pregnant women by ratio 

(50.0%) and those with lower economic level by ratio (45.7%). The obstetric history 

and medical complication data showed that the most of the patients with bacteriuria 

were in the third trimester (33.6.6%) followed by first (31.3%) and second trimester 

(17.1%) of pregnancy, the higher percentage of pregnant women infected with E. coli 

(48.0%) was in the third trimester. Higher prevalence of UTI was recorded in pregnant 

females who previously used IUD contraceptive (30.9%) than those who were not using 
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this method (30.2%), also the higher prevalence of E. coli infection was among pregnant 

women who previously used IUD contraceptive (55.1%).  

Among the 200 pregnant females 103 were symptomatic (51.5%) and 97 were 

asymptomatic (48.5%). Out of the 103 symptomatic pregnant females 50 of them were 

with significant bacteriuria (48.5%), whereas out of the 97 asymptomatic 11 were with 

significant bacteriuria (11.3%).  The higher prevalence of E. coli infection was observed 

in symptomatic (48.0%) more than asymptomatic pregnant women (27.3%). There is a 

statistically significant correlation between higher prevalence of UTI and symptomatic 

bacteriuria pregnant females compared with asymptomatic bacteriuria p-value <0.05. 

Also, E. coli infection showed a higher prevalence in pregnant women with past history 

of UTI by ratio (35.1%) and (50.0%) respectively. The higher prevalence of UTI was 

observed in diabetic and anemic pregnant women (50.8%) and (44.9%) respectively, 

also a higher prevalence of E. coli among pregnant women was observed in diabetic and 

anemic (62.5%) and (51.6%) respectively. The personal hygiene data showed that a 

higher prevalence of UTI was observed in pregnant women  who was washing without 

drying   the perineum after urination (52.9%), in those (31.0%), were not  changing 

underwear daily (36.9%), in those who were washing their genitals from back to front 

(36.0%) and  in those who used materials other than cotton for underwear clothes 

(56.6%). The majority of pregnant women with E. coli infection were observed in those 

who washed without drying, those who not washed before and after intercourse, those 

that not changed underwear daily, washed their genitals from back to front  and those  

used materials other than cotton for underwear clothes (54.1%), 

(51.9%),(45.8%),(48.1%) and (53.3%) respectively.  
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Table (2): Prevalence of UTI in relation to significant pregnant Socio-demographic 

and Clinical data. 

patients’ profiles Frequency 

No. 

examined) 

Positive 

culture 

No. 

Percent

age % 

of UTI 

Percentage % 

of infection 

with E. coli 

P-Value 

1
-S

o
ci

o
-d

em
o

g
ra

p
h

ic
 

ch
a

ra
ct

er
is

ti
cs

 

          

Maternal age (years) 

14-20 

21-30 

31-42 

 

16 

116 

68 

 

6 

33 

22 

 

37.5% 

28.4% 

32.4% 

 

33.3% 

57.6% 

27.3% 

 

 

0.701 

Socioeconomic level 

Low 

Intermediate 

High  

 

140 

44 

16 

 

46 

12 

3 

 

32.9% 

27.3% 

18.8% 

 

45.7% 

41.7% 

33.3% 

 

 

0.444 

Educational level 

Illiterate 

Primary 

Secondary 

Higher education 

 

57 

75 

45 

23 

 

24 

21 

11 

5 

 

42.1% 

28.0% 

24.4% 

21.7% 

 

50.0% 

38.1% 

45.5% 

40.0% 

 

 

0.141 

2
- 

O
b

st
et

ri
c 

h
is

to
ry

 a
n

d
 m

ed
ic

a
l 

co
m

p
li

ca
ti

o
n

s 

  

Gestational age 

First trimester 

Second trimester 

Third trimester 

 

16 

35 

149 

 

5 

6 

50 

 

31.3% 

17.1% 

33.6% 

 

40.0% 

16.7% 

48.0% 

 

      

0.165 

Previous use of 

(IUD)Contraceptive 

Yes 

No 

 

 

94 

106 

 

 

29 

32 

 

 

30.9% 

30.2% 

 

 

55.17% 

34.4% 

 

0.919 

Symptoms of UTI   

 Yes 

  No 

 

103 

97 

 

50 

11 

 

48.5% 

11.3% 

 

48.0% 

27.3% 

 

< 0.001 

History of DM 

Yes 

No 

 

63 

137 

 

32 

29 

 

50.8% 

21.2% 

 

62.5% 

24.1% 

 

 0.001 
 

Hemoglobin concentration  
<11mg/dl (Anemia) 

≥11mg/dl (Not Anemia) 

 

69 

131 

 

31 

30 

 

44.9% 

22.9% 

 

51.6% 

36.7% 

 

 0.001 

Past history of UTI  

Yes 

No 

 

97 

103 

 

34 

27 

 

35.1% 

26.2% 

 

50.0% 

37.0% 

 

 0.175 

3
- 

P
er

so
n

a
l 

h
y

g
ie

n
e 

Washing and drying after 

urination 

Wash with dry 

Wash without dry 

 

 

130 

70 

 

 

24 

37 

 

 

18.5% 

52.9% 

 

 

29.2% 

54.1% 

 

<0.001 

Washing before and after 

intercourse 

Yes 

No 

 

 

113 

87 

 

 

34 

27 

 

 

30.1% 

31.0% 

 

 

38.2% 

51.9% 

 

 0.885 

Frequency of changing 

underwear daily 

Non  

Once  

Twice  

 

 

130 

50 

20 

 

 

48 

10 

3 

 

 

36.9% 

20.0% 

15.0% 

 

 

45.8% 

40.0% 

33.3% 

 

 

 0.025 

Direction of wash genitals 

Front to back 

Back to front 

 

50 

150 

 

7 

54 

 

14.0% 

36.0% 

 

14.3% 

48.1% 

 

       

0.003 

Types of underwear cloths 

Cotton  

Other materials 

 

 

147 

53 

 

 

31 

30 

 

 

 

21.1% 

56.6% 

 

 

35.5% 

53.3% 

 

 

 0.001 

 

  



156                                     Az. J. Pharm Sci. Vol. 63, March, 2021.  
 

2.Antibiotic susceptibility pattern of UPEC:  

 

  Uropathogenic E. coli showed the highest level of resistance (100%) against β-

lactams (ampicillin, penicillin and ceftriaxone), also (100%) against nitrofurantoin, and 

ampicillin/sulbactam, while the lowest level of resistance (66.7%) against 

cotrimoxazole as observed in the table (3) and figure (1). Multiple drug resistance 

(resistance to two or more drugs) was observed in all of 27 isolates of E. coli which 

were detected complete resistance up to 5 different antibiotics from a total 11 antibiotics 

used (45.5%).  

 

Figure (1): Antibiotic susceptibility profile of UPEC. 

        Table (3): Antibiotic susceptibility profile of UPEC. 

Antibiotic Sensitive No. & % Intermediate No. & % Resistant No. & % 

AMP 0 (0.0%) 0 (0.0%) 27 (100%) 

S 0 (0.0%) 2 (7.4%) 25 (92.6%) 

F 0 (0.0%) 0 (0.0%) 27 (100%) 

AZM 1 (3.7%) 0 (0.0%) 26 (96.3%) 

P 0 (0.0%) 0 (0.0%) 27 (100%) 

CXM 0 (0.0%) 1 (3.7%) 26 (96.3%) 

CN 0 (0.0%) 4 (14.8%) 23 (85.2%) 

SXT 0 (0.0%) 9 (33.3%) 18 (66.7%) 

CRO 0 (0.0%) 0 (0.0%) 27 (100%) 

SAM 0 (0.0%) 0 (0.0%) 27 (100%) 

AMC 0 (0.0%) 3 (11.1%) 24 (88.9%) 

 

R*=resistant, I*=intermediate, S*=sensitive, AMP = Ampicillin, S= Streptomycin, 

F=Nitrofurantoin, AZM=Azithromycin, P=Penicillin, CXM= Cefuroxime, CN= 

Gentamicin, SXT= Co-trimoxazole, CRO= Ceftriaxone, SAM= Ampicillin / 

Sulbactam, AMC=Amoxiclav. 

3. Antimicrobial resistance profile among pregnant women with symptomatic or 

asymptomatic bacteriuria: 

There was correlation between resistance to all antibiotics tested in symptomatic 

bacteriuria compared with asymptomatic bacteriuria. The higher level of resistance to 

antibiotics was observed in symptomatic bacteriuria more than asymptomatic, as shown 

in the table (4) 

100.0% 
92.6% 

100.0% 96.3% 100.0% 96.3% 
85.2% 

66.7% 

100.0% 100.0% 
88.9% 

7.4% 3.7% 
14.8% 

33.3% 

11.1% 
3.7% 

0.0%

20.0%

40.0%

60.0%

80.0%

100.0%

120.0%

AMP S F AZM P CXM CN SXT CRO SAM AMC

Resistant Intermediate Sensitive
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   Table (4): Comparative resistance to antibiotics between symptomatic and 

    asymptomatic bacteriuria: 

 

Antibiotic 

Frequency 

of E. coli 

resistant to 

the 

antibiotic 

Symptomatic 

bacteriuria 

resistance (No.)  

Symptomatic 

bacteriuria 

resistance (%)  

Asymptomatic 

bacteriuria 

resistance (No.) 

Asymptomatic 

bacteriuria 

resistance (%) 

AMP 27 18 66.7% 9 33.3% 

S 25 17 68% 8 32% 

F 27 18 66.7% 9 33.3% 

AZM 26 17 65.4% 9 34.6% 

P 27 18 66.7% 9 33.3% 

CXM 26 17 65.4% 9 34.6% 

CN 23 16 69.6% 7 30.4% 

SXT 18 11 61.1% 7 38.9% 

CRO 27 18 66.7% 9 33.3% 

SAM 27 18 66.7% 9 33.3% 

AMC 24 17 70.8% 7 29.2% 

OX 27 18 66.7% 9 33.3% 

 

4. Distribution of UPEC virulence genes in urine samples: 

fimH gene found in 25 isolates (92.6%), sfaD/E found in 12 isolates (44.4%), 

hlyA found in 11 isolates (40.7%), papE/F virulence gene found in 2 isolates (7.4%), 

while Aer gene found in only one isolate (3.7%). It was found that fimH gene is the 

most frequent gene among UPEC isolates, while Aer is the lowest one as observed in 

the table (5) and figure (2).     

Table (5):  Frequency of UPEC virulence genes in urine samples: 

Virulence gene Frequency No. and % 

+ve -ve 

fimH 25(92.6%) 2(7.4%) 

sfaD/E 12(44.4%) 15(55.6 %) 

hlyA 11(40.7%) 16(59.3%) 

papE/F 2(7.4%) 25(92.6%) 

Aer 1(3.7%) 26(96.3%) 

Total no of E. coli isolates 27 

 

Figure (2): Frequency of UPEC virulence genes in urine samples. 

92.6% 

44.40% 

40.70% 

7.40% 3.70% 
Frequency % 

fimH

sfaD/E

hlyA

papE/F

Aer
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Figure (3): Results of the gel electrophoresis for confirmation of E. coli in the 

genomic DNA extracted from the bacterial colonies 

5. Prevalence of UPEC virulence genes in relationship to symptomatic and 

asymptomatic bacteriuria: 

    fimH gene was found in (72.0%) of women with symptomatic bacteriuria while, 

it was found in (28.0%) of asymptomatic ones, sfaD/E gene found in (83.3%) of women 

with symptomatic bacteriuria while, it was found in (16.7%) of asymptomatic ones. 

hlyA gene found in (72.7%) of women with symptomatic bacteriuria while it was found 

in (27.3%) of asymptomatic ones. papE/F gene was found in symptomatic and 

asymptomatic case of bacteriuria with (50%) whereas, Aer gene found only in 

symptomatic bacteriuria case (100%). It has been observed that symptomatic bacteriuria 

was more associated with virulence factors as compared to asymptomatic bacteriuria. 

As shown in table (6) and figure (4). 

Table (6): Prevalence between virulence factors of UPEC and symptomatic 

bacteriuria compared with asymptomatic bacteriuria.  

Virulence 

gene 

Frequency 

No. of 

genes 

Symptomatic 

bacteriuria with 

gene  

No. (%)  

Asymptomatic 

bacteriuria with 

gene  

 No. (%) 

fimH 25 18 (72.0%) 7(28.0%) 

sfaD/E 12 10 (83.3%) 2(16.7%) 

hlyA 11 8 (72.7%) 3(27.3%) 

papE/F 2 1 (50%) 1(50%) 

Aer 1 1(100%) 0(0.0%) 
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Figure (4): Prevalence of UPEC virulence genes in relationship with symptomatic 

and asymptomatic bacteriuria 

6. Relationship between antimicrobial resistance and virulence factors of UPEC: 

From a total 27 UPEC isolates, two isolates with pap virulence gene showed 

resistance to all antibiotics except cotrimoxazole, only one isolate with Aer gene was 

also resistant to all antibiotics. All of 25 isolates (100%) containing Fim gene were 

resistant to penicillin, ampicillin and ceftriaxone, nitrofurantoin and 

ampicillin/sulbactam while, 24 (96%) of them were resistant to streptomycin, 

azithromycin and cefuroxime, 22 (88%) of them were resistant to gentamicin and 

amoxiclav and 16 (64%) of them were resistant to cotrimoxazole. All of the12 isolates 

(100%) containing Sfa gene were resistant to β-lactams (penicillin, ampicillin, 

ceftriaxone), nitrofurantoin, amoxiclav and ampicillin/sulbactam, while 11 (91.7%) of 

them  were resistant to streptomycin, azithromycin and cefuroxime, 9 (75%) of them 

were resistant to gentamicin, 6 (50%) of them were resistant to cotrimoxazole. All of the 

11 isolates (100%) containing Hly gene were resistant to β-lactams (penicillins and 

cephalosporins), streptomycin, nitrofurantoin and ampicillin/sulbactam, but 10 (90%) of 

them were resistant to azithromycin and amoxiclav, 8 (72.7%) of them  were resistant to 

gentamicin while 6 (54.5%) of them were resistant to cotrimoxazole. It has been 

observed that strains carrying the virulence genes were more resistant to the antibiotics. 

As shown in the table (7). 
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Table (7): The relationship between the presence of UPEC virulence genes and 

antimicrobial susceptibility pattern.  

Antibiotic Virulence genes 
P

a
tt

er
n

 

Pap (2) Fim (25) Sfa (12) Aer (1) Hly (11) 

T
o

ta
l 

+ve -ve +ve -

v

e 

+ve -

ve 

+ve -ve +ve -ve 

  

AMP 

S 0 0 0 0 0 0 0 0 0 0 0 

I 0 0 0 0 0 0 0 0 0 0 0 

R 2(100%) 25 25(100%) 2 12 (100%) 15 1 (100%) 26 11 (100%) 16 27 

 

S 

S 0 0 0 0 0 0 0 0 0 0 0 

I 0 2 1(4%) 1 1 (8.3%) 1 0 2 0 2 2 

R 2 (100%) 23 24 (96%) 1 11 (91.7%) 14 1 (100%) 24 11 (100%) 16 25 

 

F 

S 0 0 0 0 0 0 0 0 0 0 0 

I 0 0 0 0 0 0 0 0 0 0 0 

R 2 (100%) 25 25 (100%) 2 12 (100%) 15 1 (100%) 26 11 (100%) 16 27 

 

AZM 

S 0 1 1(4%) 0 1 (8.3%) 0 0 1 1(10%) 0 1 

I 0 0 0 0 0 0 0 0 0 0 0 

R 2(100%) 24 24(96%) 2 11 (91.7%) 15 1(100%) 25 10(90%) 16 26 

 

P 

S 0 0 0 0 0 0 0 0 0 0 0 

I 0 0 0 0 0 0 0 0 0 0 0 

R 2(100%) 25 25(100%) 2 12(100%) 15 1(100%) 26 11(100%) 16 27 

CXM S 0 1 1(4%) 0 1(8.3%) 0 0 1 0 1 1 

I 0 0 0 0 0 0 0 0 0 0 0 

R 2(100%) 24 24(96%) 2 11(91.7%) 15 1(100%) 25 11(100%) 15 26 

 

CN 

S 0 0 0 0 0 0 0 0 0 0 0 

I 0 4 3(12%) 1 3(25%) 1 0 4 3(27.3%) 1 4 

R 2(100%) 21 22(88%) 1 9(75%) 14 1(100%) 22 8(72.7%) 15 23 

 

SXT 

S 2(100%) 7 9(36%) 0 6(50%) 3 0 9 5(45.5%) 4 9 

I 0 0 0 0 0 0 0 0 0 0 0 

R 0 18 16(64%) 2 6(50%) 12 1(100%) 17 6(54.5%) 12 18 

CRO S 0 0 0 0 0 0 0 0 0 0 0 

I 0 0 0 0 0 0 0 0 0 0 0 

R 2(100%) 25 25(100%) 2 12(100%) 15 1(100%) 26 11(100%) 16 27 

SAM S 0 0 0 0 0 0 0 0 0 0 0 

I 0 0 0 0 0 0 0 0 0 0 0 

R 2(100%) 25 25(100%) 2 12(100%) 15 1(100%) 26 11(100%) 16 27 

 

AMC 

S 0 0 0 0 0 0 0 0 0 0 0 

I 0 3 3(12%) 0 0 3 0 3 1(10%) 2 3 

R 2(100%) 22 22(88%) 2 12(100%) 12 1(100%) 23 10(90%) 14 24 

 

Discussion 

The results of the present investigation revealed that the overall prevalence of 

urinary tract infection among pregnant women was (30.5 %). This is similar to the  

previous studies conducted in Libya(30%) by (Tamalli et al., 2013) and , in Egypt 
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(32%) by (Shaheen et al., 2017).while lower than other studies done in Southeastern 

Nigeria (61.5%) by (Ezeigbo et al., 2016) and in India (76.29%) by (Latika et al., 

2015), on the other hand, it is  more than that of Khartoum (14%) by (Hamdan et al., 

2011). 

The incidence of UTIs is due to increasing in the pregnant urinary concentration 

of amino acids and lactose which provide an excellent culture medium for bacterial 

growth. Also, higher levels of progesterone and estrogens induced by gestation may 

lead to a decreased ability of the lower urinary tract to resist invading bacteria 

(Obiogbolu, 2004). Moreover, the variation in prevalence of UTI in different studies 

may be explained by the fact that differences exist in the environment, cultures, social 

habits of the community and religious behaviors related to sexual contact, the standard 

of personal hygiene and health education practices and may be attributed to difference 

in UTI perception, methodologies used and mode of screening (Tsegay, 2014). The 

decreased incidence of UTI in the current study is because of the better toilet hygiene in 

the pregnant females due to religious reasons (Ramzan et al., 2004).The reported 

prevalence of symptomatic UTI among pregnant females in this present study was 

(48.5%), this is in agreement with previous studies reported from Nigeria by (Akobi et 

al., 2014). Symptomatic patients whose urine culture didn’t show appreciable 

significant growth might be due to anatomical changes associated with pregnancy 

induced changes on urinary system as increasing uterus weight which compress on the 

urinary bladder causing block of the drainage of urine from the bladder leading to 

bacterial proliferation in urine and some symptoms like UTI symptoms as dysuria, 

urgency and frequency. Also due to other less frequent UTI causing microorganisms, 

such as parasites, fungi and viruses (Bonadio et al., 2001). The reported prevalence of 

asymptomatic UTI among pregnant females in this present study was (11.3%). This is in 

agreement with a study reported from Nigeria (13.8%) by (Alfred et al., 2014). This 

current study reported that significant association between maternal anemia, previous 

history of diabetes and poor personal hygiene through washing genitals without drying, 

not changing underwear daily, washing and drying genitals from back to front direction 

and using materials other than cotton for underwear and development of UTI among 

pregnant females (p-value < 0.05).Whereas, there is no statistically significant 

association between each of maternal age, gestational age, education status, socio-

economic level, washing before and after intercourse, previous use of IUD, past history 

of UTI, and development of the UTI among pregnant females (p-value > 0.05) .The 

higher prevalence of UTIs among pregnant women was within the younger age groups 

(14 to 20) (37.5%). This observation is in harmony with the findings in Tanzania by 

(Masinde et al., 2009) and in India by (Priscilla et al., 2017) who found that the higher 

incidence of UTIs (57.35%) was in the age group (18 to 25). While the higher incidence 

of E. coli infection was within the age groups (21 to 30) (57.6%) this is in agreement 

with (Akpan et al., 2019).  

 

Considering socio-demographic characteristics, the increased prevalence within this age 

groups may be due to the fact that the women in this age group were more productive 

and sexually active so early and intensive sexual intercourse caused minor urethral 

trauma and transfer bacteria from the perineum into the urethra and the bladder 

therefore were more prone to UTIs, this is in harmony with (Derese et al., 2016) . The 

highest proportion of UTI and E. coli infection were among lower economic level 
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(32.9%), (45.7%) respectively, this similar to the study conducted in Saudi Aribia by 

(Ashshi et al., 2013) .This is explained by the relation of socio-economic status with 

nutrition and immunity especially in pregnant women (Emiru et al., 2013). The higher 

prevalence of UTI and E. coli infection were in illiterate (42.1%), (50.0%) respectively 

which was in agreement with another study done in Egypt by (Dimetry et al., 2007). 

Illiterate pregnant females were infected mostly due to absence of clinical data on signs 

and symptoms of UTI and lack of awareness with the required personal health care and 

hygiene during pregnancy.  

Considering obstetric history and medical complications, the higher rate of UTI 

and E. coli infection were during the third trimester (33.6%), (48.0%) respectively, 

which is concordant with a previous study done in Baghdad by (Ali et al., 2016). This 

can be justified scientifically by several anatomical and hormonal changes in pregnancy 

lead to urethral dilatation and pressure of gravid uterus on the ureters causing urinary 

stasis which is increased with advancing pregnancy leading to taking longer  for urine to 

pass through urinary tract giving more time for bacteria to multiply and allowing some 

strains of bacteria to grow which contributed to increased risk of developing UTI 

(Abdullah and Al-Moslih, 2005). In addition to, great abdominal distention during last 

stage of pregnancy with the subsequent ease of contamination with fecal flora next, the 

poor personal hygienic practices and bad clean-up of anus properly after defecating and 

difficult to clean their genitals after urination which facilitate UTI (Moyo et al., 2010 

and Akban et al., 2017). The higher rate of UTI and E.coli infection were recorded 

among pregnant women who previously used IUD as a mean of contraceptive as a mean 

of contraceptive (30.9%),(55.17%) respectively as compared to those using no 

contraceptives, this is in harmony with a study done in Nigeria by (Onwuezobe and 

Orok, 2015).This could be attributed to the mechanical interference of IUD with the 

subsequent frequent inflammation caused by its physical presence for long periods, also 

increasing chance of introducing of pathogens to genitals which may be transferred later 

to urethra causing UTI (Harrington and Hooton, 2000).The higher prevalence of UTI 

and E.coli infection were among diabetic pregnant females (50.8%),(62.5%)  compared 

to non-diabetic ,this is in agreement with a study done in Egypt by (Shaheen et al., 

2017).The proposition mechanism for increased susceptibility of diabetic patient to get 

UTI involved diminished antibacterial activity of urine as a result of defect in cellular 

immunity in diabetic patient, moreover, hyperglycemia induces glucosuria giving good 

culture medium boosts and encourages bacterial growth in the urine (Patterson and 

Andriole, 1997 and Johnson et al., 2013).  The higher prevalence of UTI and E. coli 

infection were among pregnant females with lower hemoglobin concentration <11mg/dl  

(anemia) (44.9%), (51.6%) respectively, than without anemia, this in agreement with a 

study conducted in Ethiopia by (Emiru et al., 2013).The high probability of developing 

UTI among anemic pregnant may be related immunity, as hemoglobin deficiency may 

suppress the immune system giving a chance for attacking, invasion and colonization by 

pathogenic microbes. The higher percentages of UTI and E.coli infection were recorded 

in women with past history of UTI (35.1%), (50.0%) than those not previously infected 

,this is in harmony with a study conducted in Nashik by (Agrawal and Batavia, 2017) 

.This is also justified scientifically by ineffective treatment or presence of drug 

resistance strains from uropathogens from those who had previous history of UTI 

(Tsegay, 2014).  
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Considering personal hygiene, the current study found that, the higher incidence 

of UTI and E. coli infection observed in pregnant females who did not dry the wet areas 

after washing (52.9%),(54.1%) respectively compared to those that dried after washing 

,this is in agreement with a study conducted in Egypt by (Badran et al., 2015).This is 

because of drying the wet areas of genitals and urethra reduces their moisture which is 

considered as a good media for bacterial growth and hence increasing opportunity of 

UTI (Ashshi et al., 2013).The higher prevalence of UTI and E. coli infection in 

pregnant females that not washing before and after the intercourse (31.0%),(51.9%) 

respectively than those who washed, this is in harmony with a study done in Egypt by 

(Badran et al., 2015) .Infact, not washing before and after intercourse can create a 

conducive environment for microbial growth as washing results in removing the 

pathogens and reduce their opportunity for invasion and colonization of urethra and 

bladder (Shaheen et al., 2017). 

The higher prevalence of UTI and E. coli infection were found among pregnant 

females who did not change their underwear clothes daily (36.9%), (45.8%) 

respectively. According to a study done in Egypt by (Shaheen et al., 2017). This is 

because of not changing underwear daily may keep vaginal secretions which create an 

environment which is favorable and conducive to microbial growth. The higher 

prevalence of UTI and E. coli infection was observed in those that washed the genitals 

from back to front direction (36.0%), (48.1%) respectively compared to those who 

washed from front to back direction. This is in agreement with a study conducted in 

Egypt by (Elzayat et al., 2017). According to (Obiora et al., 2014) washing of genitals 

from back to front is more likely to lead to the spread of anal or vaginal flora into the 

urethra. This study observed that the higher prevalence of UTI and E. coli infection 

observed in pregnant females that used underwear clothes made of materials other than 

cotton (56.6%), (53.3%) compared to that used cotton underwear clothes ,this is in 

harmony with a study conducted in Baghdad by (Ali et al., 2016) . The underwear 

materials other than cotton, on the contrary of cotton ones, can keep the moisture and 

secretions that favor the conditions for bacterial growth and hence the increasing 

opportunity of UTI (Dimetry et al., 2007). 

  This current study found that E. coli showed a highest level of resistance (100%) 

against β-lactams (ampicillin, penicillin), this is similar to a previous study performed in 

Ethiopia by (Tsegay, 2014).The higher resistance rate of this pathogenic micro-

organism can be explained by the production of lactamase enzymes and other 

alternative penicillin-binding proteins which can help the organism to become resistant 

to β-lactam antibiotics in addition to, indiscriminate, prolonged use and incomplete 

course of these antibiotics causing ecological disturbances in the normal intestinal 

microflora and promote antimicrobial-resistant strains (Beerepoot et al, 2011 and 

Gebremariam et al., 2019). Among the most predominant bacterial uropathogens 

causing UTI, all 27 isolates of E. coli showed complete resistance up to 5 different 

antibiotics (with different classes and generation) from 11 used, while all 36 isolates of 

S. saprophyticus showed complete resistance to two different antibiotics, so E. coli was 

the most virulent and resistant(45.5%) than S. saprophyticus(18.2%) to cause UTI. This 

is in agreement with a study performed in Ethiopia by (Tsegay, 2014). This is due to the 

number of E. coli virulence factors specific for attachment to the uroepithelial cells and 

preventing bacteria from urinary lavage, allowing for multiplication, proliferation and 

tissue invasion, resulting in invasive infection and pyelonephritis in pregnancy (Amiri 
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et al., 2009 and Lavigne et al., 2011).There was  a correlation between resistance to all 

antibiotics tested and symptomatic bacteriuria compared with asymptomatic bacteriuria, 

as it was observed that the higher level of resistance to antibiotics observed in 

symptomatic bacteriuria pregnant females more than asymptomatic bacteriuria pregnant 

females.  A similar observation was reported in Iran by (Tabasi et al., 2015). In the 

developing world where apart from high level of poverty and ignorance, there is also a 

widespread of antibiotics misuse, in addition to, their low-cost easy availability in the 

community without prescription which make patients with symptomatic UTI subject to 

abuse then result in increasing the drug resistance (Abubakar, 2009).The current work 

observed that fimH (the adhesive subunit of type 1 fimbriae of UPEC) was the most 

prevalent virulence factor detected in UPEC strains and presented with the highest 

frequency (92.6%) in urine isolates as compared to the rest of the genes detected , this is 

similar to  studies performed in Iran by (Asadi et al., 2014 and Ghazvin et al., 2019) 

and in Sudan by (Hassan et al., 2018). This reconfirms the crucial and essential role of 

fimH gene in E. coli to cause UTI among pregnant females, that is because of the higher 

binding ability of fimH which could result in the increased pathogenicity of UPEC 

strains as most strains of (UPEC) encode filamentous adhesive organelles called type 1 

pili which is important for the invasion, adherence and persistence of the UPEC in the 

urinary bladder after its colonization which enhanced by adhesin FimH (Hannan et al., 

2012).  The second most prevalent virulence factor detected in this study was sfa gene 

(the adhesive subunit of S fimbriae of UPEC) which was b/detected in 44.4% of UPEC 

isolates, this is similar to a study done in Egypt by (Khairy et al., 2019). The 

dissemination of bacterium within the host tissue was for S-fimbriae adhesins which 

encoded by sfa gene (Lee et al., 2016). According to (Derakhshandeh et al., 2015) 

genes encoding adhesins are the most frequently occurring virulence factors in UPEC 

and the prevention of E. coli infections may be achieved by blocking bacterial 

attachment. 

The prevalence of hlyA gene (secreted virulence factor of lipoprotein toxin 

called α-hemolysin and encoded by hlyA) in present study was 40.7%, and 

approximately similar to the results obtained by (Jalali et al., 2015). There is a clear 

association between the presence of hemolysin and tissue damage as hlyA is an 

extracellular cytolytic protein, lyses leukocytes, erythrocytes and renal tubular cells by 

the formation of pores in the cell membrane (Eto et al., 2007). Also, this toxin causes 

bladder cell exfoliation and increases bacterial access to the underlying tissue (Bien et 

al., 2016).The prevalence of pap gene (the adhesive subunit of P fimbriae of UPEC 

which was associated with pyelonephritis) was 7.4%, this is approximately similar to a 

study performed in Egypt by (Khairy et al., 2019) who found 16.5% pap positive gene 

in UPEC isolates. The pap gene strains have the ability to colonize the kidneys and 

generate pyelonephritis (Tarchouna et al., 2013). The prevalence of these virulence 

genes varies on the basis of clinical representation and geographical distribution (Basu 

and Mukherjee, 2018). Among the 27 isolates of E. coli, 2 isolates were negative for 

hlyA, fimH, papE/F, sfaD/E and Aer genes, with the possible explanation that these 

isolates could be a part of the normal flora of the gastrointestinal tract. A positive PCR 

usually confirms the presence of the virulence genes (Jalali et al., 2015). This study 

found that symptomatic bacteriuria cases were more associated with virulence factors 

compared to asymptomatic bacteriuria as virulence genes detected from UPEC strains 

isolated from symptomatic UTI has higher frequency than in asymptomatic UTI , this is 

in agreement with a previous studies done in Iran by (Tabasi et al., 2015) and in Spain 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Khairy%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=31513642
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by (Blanco et al, 1996). Also, in this study, 2 isolates of UPEC isolated from 

asymptomatic pregnant women were negative for virulence factors, this is similar to a 

study done in Iran by (Jalali et al., 2015).This observation also reflected the important 

role of virulence factors of UPEC in existence and severity of symptoms of UTI as 

virulence factors of  UPEC specific for adherence and invasion of the urinary 

epithelium increased induction of  the mucosal inflammation  and pain associated with 

UTIs  (Sheffield and Cunningham, 2005).There was relationship between 

antimicrobial resistance and virulence genes as, 92.6% of UPEC isolates carried the 

virulence genes and showed resistance to all antibiotics used and showed 100% 

multidrug resistant as demonstrated resistance to two or more of the antibiotics were 

tested, this is similar to some studies conducted in  India by (Mukherjee et al., 2013) 

and Iran by (Neamati et al., 2015). In addition, in this study the strains that carried the 

virulence genes were more resistant to the antibiotics, this observation reflects the 

important role of virulence genes of UPEC in the drug resistance, this agrees with the 

previous studies done by (Oliveira et al., 2011 and Schwartz et al., 2013) .On contrast, 

several studies indicate that resistance to some antibiotics is associated with decreased 

virulence traits among clinical E. coli isolates (Johnson et al., 2003 and Moreno et al., 

2006). Resistance to antimicrobial agents is often associated with the spread of 

transmissible plasmids, which may also carry virulence determinants. The acquisition of 

resistance and virulence traits may provide a benefit for the survival of microorganism. 

This situation may lead to ecological changes and domination of virulent antibiotic‑
resistant bacteria in the environment (Da Silva and Mendonça, 2012). 

Conclusion 

  The present study revealed that lower hemoglobin concentration in pregnant 

females, previous history of diabetes and poor personal hygiene through washing 

genitals without drying, not changing underwear daily, washing and drying genitals 

from back to front direction and using materials other than cotton for underwear were 

important risk factors and significantly associated with development of UTI. Whereas, 

each of maternal age, gestational age, education status, socio-economic level, washing 

before and after intercourse, previous use of IUD and past history of UTI, had been non 

-significantly associated with developing the UTI. Among predominant pathogens 

causing UTI, E. coli showed the higher virulence and resistance. Also, this study 

reported that UPEC strains isolated from pregnant females with or without clinical 

symptoms of UTI have a different virulence gene when compared with other studies. 

These virulence genes detected from total UPEC isolates of symptomatic cases were 

higher than asymptomatic. On the other hand, this study observed that UPEC strains 

carrying the virulence genes were more resistant to the antibiotics used, thus this 

confirms the correlation between the presence of UPEC virulence genes and 

antimicrobial susceptibility patterns, also these observations confirm the important role 

of virulence genes of UPEC in in existence of symptoms of UTI  and the drug 

resistance. 
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لسالالت اإلشريكية القولونية البولية المعزولة من  لعوامل الضراوةالكشف عن النمط الوراثي 
 اإلناث الحوامل وعالقتها بنمط المقاومة للمضادات الحيوية

لمٌاء محمد ٌسري 2مروة جعفر احمد , * 1    

قسم المٌكروبٌولوجى والمناعة, كلٌة الصٌدلة )بنات(, جامعة االزهر 1  

لٌد وامراض النساء , كلٌة الطب )بنات( , جامعة االزهرقسم التو 2  

 Marwa.gaafar.2052@azhar.edu.eg : البريد االلكترونى للباحث الرئيسى 

 

 الملخص:

تعد التهابات المسالك البولٌة أثناء الحمل من بٌن أكثر أنواع العدوى شٌوًعا فً جمٌع أنحاء العالم وٌمكن 
, خاصة فً البلدان النامٌة وتتطلب عالًجا األم والجٌيي في فرزج الحول  كل هيػلً خطىرج كثيزج  تؤدى الى أن

ا بمجرد اكتشافها ًٌ القولونٌة هً أهم العوامل المسببة  االٌشٌرٌشٌاوالمقاومة من  ذات الضراوةالسالالت وتعد  .طب
 اإلشرٌكٌة عصٌاتلهدفت الدراسة الحالٌة إلى الكشف عن عوامل الضراوة  ألعراض عدوى المسالك البولٌة.

الالتى ٌعانٌن من اعراض عدوى المسالك البولٌة ً العزالت التً تم جمعها من اإلناث الحوامل ف القولونٌة البولٌة
طرٌق فحص سلسلة تفاعل البلمرة المتعددة وتحدٌد ارتباطها بأنماط مقاومة المضادات واالتى لم ٌعانٌن منها عن 

عدوى المسالك البولٌة  الالتى ٌعانٌن من اعراض السٌدات الحواملول من تم جمع مائتً عٌنة بوقد  .الحٌوٌة
. وقد تم فحص فً قسم أمراض النساء والوالدة بمستشفى الزهراء الجامعً بالقاهرةواالتى لم ٌعانٌن منها  

و البكتٌري حٌث وجد النم بهذة العٌنات للكائنات الحٌة الدقٌقة اجراء الكشف الكمى تم و عٌنة بول مائتىوزراعة 
% وقد تم اختٌار هذة العٌنات االخٌرة 3..3وكانت نسبة العدوى  السٌدات الحواملعٌنة بول من مختلف  11فى 

ػذوي الوسالك الثىليح  ًسثح اإلًاز الحىاهل الوصاتاخ تأػزاضوكاًد  الجراء المزٌد من التحالٌل علٌها 

%(8 وكاًد اكصز اًىاع الثكريزيا الرً ذن 81..هي االػزاض) اكصز هي الٌساء الرً لن ذظهز ػليهي اي%( 5.84)

%( شن 2.82%( يليها االيشيزيشيا القىلىًيح تٌسثح )1483وكاًد ًسثرها ) الوكىراخ الؼٌقىديح الورزهوحػشلها هً 

تٌسثح  حالوكىراخ الؼٌقىدج الجلذي%( .48%( وفطز الكاًذيذا الثيكاًش تٌسثح )85..تٌسثح ) الوكىر الؼٌقىدي الذهثً

%( شن كال هي الكلثسيال الزئىيح والكلثسيال اوكسيرىكا والثزوذيس فىلجاريس والوكىراخ الزئىيح والثاسيليس .28)

ػشلح  22ذن اجزاء اخرثار ًوظ الحساسيح لوضاداخ الويكزوتاخ لؼذد  8 %(.تيٌوا ذرىاجذ الشائفح الشًجاريح تٌسثح )

األمبٌسٌلٌن والبنسلٌن  ٪( ضد..1)هسرىي هي الوقاوهح  هي االيشيزيشيا القىلىًيح وقذ اظهزخ أػلً
٪( ضد 11.6, بٌنما أدنى مستوى مقاومة ) والسٌفترٌاكسون والنٌتروفورانتوٌن واألمبٌسٌلٌن / سولباكتام

هقاوهح الشٌاى او اكصز هي  االيشيزيشيا القىلىًيحوقذ الحظد هذج الذراسح اى جويغ الؼشالخ . الكوترٌموكسازول

الحيىيح والحظد الذراسح ايضا اى الثكريزيا الرً ذن ػشلها هي الٌساء الحىاهل الالذً يشؼزى تاػزاض  الوضاداخ

الثىليح اكصز هقاوهح للوضاداخ الحيىيح هي الثكريزيا الرً ذن ػشلها هي الٌساء الحىاهل الالذً ك ػذوي الوسال

جويغ ػشالخ  اظهزخريزيا الوسثثح للؼذوي هي الثك ًىػيياالكصز  هي تييو اليشؼزى تاي هي اػزاض هذج الؼذوي

لخوس هي الوضاداخ الحيىيح الوخرلفح هي تيي احذي ػشز هي الوضاداخ  كاهلح االيشزيشيا القىلىًيح هقاوهح

 الوكىراخ الؼٌقىديح الورزهوح%  ولكي جويغ ػشالخ 5484ٌسثح تالحيىيح الوسرخذهح فً الذراسح حيس كاًد 

ضزاوج وشزاسح  اكصزوتالرالً كاًد االيشيزيشيا القىلىًيح  ٪ 82..الحيىيح تٌسثح اظهزخ هقاوهح كاهلح للوضاداخ

وكاًد ػىاهل الخطىرج تؼشالخ االيشيزيشيا القىلىًيح هً جيٌاخ  8الوكىراخ الؼٌقىديح الورزهوحوهقاوهح هي 

pap, fim, sfa, aer,hly  ي الالصق وذن الكشف ػٌها ػي طزيق ذفاػل هرؼذد الثلوزج الورسلسل وكاى جي

(fimH)  وذىاجذخ هذٍ الجيٌاخ فً .28.هى االكصز ذىاجذا فً ػشالخ االيشيزيشيا القىلىًيح حيس ذىاجذ تٌسثح %

االيشيزيشيا القىلىًيح الوؼشولح هي الحىاهل الذيي يشؼزوى تاػزاض ػذوي الجهاس الثىلً تٌسثح اكثز هي ذىاجذها 

هي ًاحيح أخزي , وػلً القىلىًيح الوؼشولح هي الحىاهل االذً ليس لذيهن اي اػزاض للؼذوي  فً االيشيزيشيا

الجاًة االخز الحظد هذٍ الذراسح أى سالالخ االيشيزيشيا القىلىًيح الري ذحول جيٌاخ الضزاوج  كاًد أكصز 

اخ ذلؼة دورا هاها  فً ظهىر هقاوهح للوضاداخ الحيىيح الوسرخذهح وتالرالي ذؤكذ هذج الوالحظاخ اى هذج الجيٌ

رهاب الوسالك الثىليح ػٌذ الوزضً تاالضافح الً دورها فً جؼل االيشيزيشيا القىلىًيح اكصز لاػزاض ػذوي وا

 هقاوهح للوضاداخ الحيىيح8  

, حاهل , ذفاػل سلسلح الثلوزج الورؼذدج,  fimH,  الضزاوجاإلشزيكيح القىلىًيح الثىليح , ػاهل  : الكلمات المفتاحية
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