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ABSTRACT— Typhoid is an infection caused by Salmonella typhi, these type of bacteria exist in the 

intestines of humans. When Salmonella typhi spreads from person to person by contact with an infected 

person or its feces. The present study is designed to determine the levels of interleukin-17A in Iraqi patients 

with typhoid fever infection in Babylon province. 50 clinical samples were collected from the blood of 

patients with typhoid fever who attended Al-Hillah Surgical Teaching Hospital and private laboratories in 

AL-Hillah/Babylon province during the period from February to August 2021. This study comprised 50 

seemingly healthy control individuals who appeared healthy and disease-free individuals. The average age 

of the patients ± standard deviation was 36.66±12.32 years old, with a range of 15-65 years old. The study 

shows the percentage distribution of the two study groups based on gender that there were 32 cases for 

males and 18 cases for females. The mean interleukin-17A concentration in the serum of patients ± standard 

deviation was 27.06±8.76 pg/ml while the concentration in the serum of control ± standard deviation was 

13.41±5.27 pg/ml. There were significant differences when compared with the control group. 
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1. INTRODUCTION 

Typhoid fever is a public health issue in poor and middle-income nations, which causes gastroenteritis, 

enteric fever, and septicemia. The life of antibiotic remedy and advanced water best and sanitation represent 

last answers to this trouble is vaccination in high-danger regions is a ability manage strategy [1]. Typhoid 

fever is a potentially fatal infection of the digestive system and circulation caused by pathogenic bacteria. 

Salmonella enterica serotype typhi is a gram-negative, non-capsulated, non-sporulation, rod-shaped, 

facultative anaerobe of the enterobacteriaceae family that has flagella, somatic and outer coat antigens that 

only live in humans because it is an infectious illness that is spread orally through contact person-to-person 

or spread through contaminated food or impure water [2], 3]. This type of bacteria isolated not only from 

human also from animal like chicken [4]. This bacteria may infect food products of animal origin like 

poultry and dairy products [5]. Clinical research has demonstrated that this condition activates both the 

digestive mucosal and humeral responses, both of which are vital in pathogen management [6]. 

Proinflammatory cytokines play a vital role in host defense against a spread of pathogens, as well as 

bacterium and viruses. IL-17A was a predominance of pro-inflammatory cytokines in typhoid fever 

patients, and their levels were higher when put next to patients with alternative diseases [7]. The study aim 

to estimate interleukin-17A concentration in patients as marker for typhoid infection. 

 

2. MATERIAL AND METHODS 

 

2.1 Patients and control groups 

The study was done on patients with typhoid fever who attended Al-Hillah Surgical Teaching Hospital and 

private laboratories in AL-Hillah/Babylon province during the period from February to August 2021. This 
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included 50 patients infected with typhoid fever and positive for Widal test and positive for culturing 

Salmonella typhi and 50 individuals apparent healthy and negative for Widal test and culturing Salmonella 

typhi that are selected as a control groups. 

 

2.3 Blood Samples 

In the current investigation, five ml of blood was collected from typhoid fever patients and health 

individuals, the samples were placed in tubes containing a gel and then the blood was separated by 

centrifuge at 3000 rpm for 15 minutes, the serum was putted in Eppendrof tubes and then stored in a deep 

freeze at -20oC until used [8]. IL-17A was measured in patients and controls using an Enzyme-Linked 

Immunosorbent Assay (ELISA) based on the manufacturing company's principle.  

 

3. RESULTS AND DISCUSSION 

 

3.1 Demographic Information 

For the current study, fifty clinical samples were collected from the blood of typhoid fever patients. The 

demographic data included the age and gender distribution of typhoid fever patients. This study comprised 

50 seemingly healthy control individuals who appeared healthy and disease-free. 

 

3.1.1 Patients Distribution based on Age 

The mean age of the patients ± standard deviation was 36.66±12.32 years old, with a range of 15-65 years 

old, and 50 control individuals were included in this study, with the mean for healthy control ± standard 

deviation 34.84±11.51. According to the findings of the current study, the age group most likely to have 

typhoid fever infections was 25-35 years old, which was reached at 34%, followed by 15-25 years old, 

which was reached at 24%, and less that the group of 35-45 years old reached 20% and the group of (45-55) 

years old reached 12%. Finally, the group of 55-65 year olds reached 10% as can be seen in figure (1). The 

disease was more frequent in the patient group 25-35 years old in this study. Patients at these ages were 

more active and met more people, potentially predisposing them to infections, according to the findings of 

[9]. The results of this study was in agreement with [10], once they found the age bracket 21-30 was 

extremely plagued by typhoid fever infection. 

 

 
Figure (1): distribution of patients according to age 
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3.1.2 Patients Distribution based on Gender 

The study shows the percentage distribution were 32 (64%) of cases for males and 18 (36%) of cases for 

females' susceptibility to typhoid fever infection, as shown in Figure (2). 

 

 
Figure (2): Distribution of patients according to gender 

 

The explanations might be that most men were out-doored, in which case they could be viewed as food 

eating and handling or contact with other patients. Males were found to be more infected than females, 

which is consistent with prior findings [11]. 

 

3.2 Concentrations of IL-17A in Serum of patients and control group 

 In this study, investigated the levels of IL-17A in the serum of patients and compared them with control. 

The mean IL-17A concentration in the serum of patients ± standard deviation was 27.06±8.76 pg/ml while 

the concentration of control ± standard deviation was 13.41±5.27 pg/ml there were significant differences 

(P ≤ 0.001) as shown in table (1) and figure (3). 

 

Table (1): IL-17A levels in patients and control groups 

 

Interleukins 

Type 

 

Group 

 

Mean 

Std. 

Deviation 

Std. 

Error 

Mean 

 

t. test 

 

P. value 

 

IL-17A 

Control 13.41 5.27934 2.13015  

-5.403 

 

0.000 
Patient 27.06 8.76541 2.85043 

 

64%

36%

male

 female



Z. F. H. Mussa and S. J. A. Sultany, 2022                                                                                               BNIHS 

 

878 
 

 
Figure (4-7): Compered of IL-17A in patients and control groups 

 

It was important to start studies to work out whether or not IL-17A may play a job in S.typhi protection as a 

result of the channel membrane is that the initial purpose of contact for S.typhi and membrane immune 

responses are possible to play a role in protection. Th17 cells turn out IL-17, that acts as a negotiator within 

the inflammation related to host defense against microorganism and plant life pathogens, notably at mucosal 

surfaces [12], [13]. This microorganism has virulence issue alter bacteria to cause un wellness one in every 

of these factor lipopolysaccharide this factor settled in host as studies in rabbit model it result on blood 

parameters [14- 16]. It has been incontestable that IL-17A contributes to membrane immunity and 

protection against intracellular pathogens [17]. Ktsoyan showed elevated level of IL-17 in patients with 

acute food poisoning caused by 2 serotypes of S.enterica, S.enteritidis and S.typhimurium compared to 

healthy management subjects [18]. The findings of this study are in keeping with those of Bhuiyan who 

discovered a big increase in IL-17 throughout infectious disease infection [19]. The results believe those of 

Sivick who discovered that IL-17A deficient mice are additional at risk of E. coli infection [20]. Following 

cavum tying and puncture, IL-17R deficient mice showed shriveled leukocyte recruitment, magnified 

infection spread, and exacerbated inflammatory responses [21]. IL17A conjointly induces antimicrobial 

responses in animal tissue cells against intracellular microorganism appreciate Salmonella typhimurium 

[22]. In clinical studies, low IL-17A levels are related to impaired host immunity once infected with 

bacteria such as Bordetella respiratory disease and Citrobacter rodentium [23]. The expression of an 

antimicrobial peptide induced by IL-17A at the apical site of the intestinal mucosa led to the killing of 

invading pathogens at the epithelial surface immediately after infection with Salmonella [24]. 

 

4. CONCLUSION 

This study was performed to estimate the interleukin-17A concentration within the body fluid of patients 

with infectious disease infection and that we recorded a rise in the levels of interleukin-17A in the serum of 

patients with typhoid fever infection in comparison with the management group. 
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