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Abstract 

Thanaa Saleh Mohammed Zaki 

Interaction between Escherichia coli p fimbrae gene and host 

innate immune response in urinary tract infection 

Context: 

Uropathogenic E coli is the pathogen mostly associated with urinary tract 

infections. Disease severity determined by the balance between the pathogen 

and the innate immunity of the host, producing either acute pyelonephritis or 

asymptomatic bacteriuria. 

Aim: 

To investigate the impact of  Escherichia coli p-fimbriae gene and the host 

chemokine receptor CXCR1 on disease severity in APN and ABU patients  and  

to assess the impact of CXCR1 gene expression on recurrence risk of APN. 

Settings and design 

50 children with APN (mean age 5.98±2.54 years) and 50 children with ABU; 

as controls (mean age 6.98±2.98 years). 

Methods:  

Detection of E. coli pap gene in E.coli isolates using conventional PCR, and 

quantification of CXCR1 gene expression using RT PCR. 

Statistical analyses: 

Independent-samples t-test, Chi-square (x
2
) test  and Pearson's correlation 

coefficient (r) test. 

Results: 

pap gene was detected in 80% of the studied APN patients compared to only 

16% of the ABU patients (p<0.05). comparing positive and negative pap APN 

patients regarding gender, number of recurrences, pus cells, RBCs, total 

leucocytes, CRP, bacteriuria, duration of fever, admission days and disease 

related renal scars, did not reveal any significant differences. CXCR1 gene 

expression was significantly (p<0.001) lower in APN patients (0.464±0.226) 

compared to their age matched ABU controls, (1.000±0.428). There were no 

significant correlations between 2^-ΔCT (CXCR1) and neither age, admission 

days or duration of fever. 

Conclusion 

Low CXCR1 gene expression may be a  predisposing factor to APN as well as 

to increased risk of recurrence. 
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Introduction 

Urinary tract infections (UTIs) are among the most 

common bacterial infections in humans (Bischoff et al., 2018) 

and a common cause of morbidity and mortality which impairs 

the quality of life for large numbers of individual (Ambite et al., 

2021). Among the bacterial species involved in UTIs, 

uropathogenic Escherichia coli strains (UPEC) are the most 

common, accounting for about 80% of uncomplicated UTIs, 

95% of community-acquired infections, and 50% of hospital-

acquired infections (Tabasi et al., 2016). UPEC also remains the 

most frequent pathogen in complicated UTIs (Bartoletti et al., 

2016). 

Disease severity is determined by the balance between 

the pathogen and the host (Ragnarsdottir et al., 2008). After 

invasion of the sterile urinary tract, Escherichia coli may 

either establish a state of commensalism or cause severe, 

symptomatic disease. The virulent strains break the inertia of 

the mucosal barrier and may cause acute pyelonephritis, 

characterized by a rapid innate host response with cytokine 

secretion, and rapid recruitment of immune cells to the 

infection site, which may lead to successful elimination of 

bacteria or to disease and tissue damage (Svanborg et al., 

2001). On the other hand, asymptomatic bacteriuria (ABU) 

occurs, in at least 1% of the population and E. coli (> 10
5
 cfu 

mL−1) may persist for months or even years without evoking 

a destructive mucosal host response.  
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Studies of innate immunity have identified genetic defects 

that increase the susceptibility to both symptomatic and 

asymptomatic UTI in patients (Ragnarsdottir et al., 2008). The 

innate immune response is initiated by activating Toll-like 

receptors (TLRs) (Olson and Hunstad, 2016). TLRs determine 

the efficiency of pathogen recognition while chemokine 

receptors, like CXCR1, are critical for bacterial clearance 

(Ragnarsdottir et al., 2008). CXCR1, the receptor for IL-8, is 

essential for the migration and activation of neutrophils) (Olson 

and Hunstad, 2016). 

The UTI severity also reflects the properties of virulence 

factors of the infecting UPEC strain. The ABU strains, in 

contrast, often fail to express those virulence factors, and hence, 

it has been suggested that many ABU strains are attenuated 

UPEC strains (Ragnarsdottir et al., 2008). UPEC strains 

possess a number of virulence factors that contribute to their 

ability to overcome different defense mechanisms and help to 

cause disease. These virulence factors that are located in 

virulence genes include fimbriae (which help bacterial adherence 

and invasion), iron-acquisition systems (that allow bacterial 

survival in the iron-limited environment of the urinary tract), 

flagella and toxins (which promote bacterial spread). The most 

important of them is the fimbrae, encoded by the pap gene, also 

known as pyelonephritis-associated pili (Dadi et al., 2020). 


