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Abstract---This study includes 100 total samples divided into 40 

control, 60 patients suffering from HCV infection from Al-Saddar 

Medical City in Najaf governorate from December 2020 to May 2021, 
aging (20-70) years old and has shown higher frequency of hepatitis C 

infection in  males 35sample (58 %), also the age group of  (40-50)  

years more frequency. Moreover, it was observed that the 

concentration of Interleukin 23 (IL-23) (pg/ml) in (60) patients with 

diabetic foot ulcer infection was increase significantly over (P value 

was (< 0.0001) 
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Introduction 

 
HCV infection is a global health problem that affects >184 million people 

worldwide. HCV is associated with several hepatic and extrahepatic disorders, 

including several malignancies. The burden of HCV-related disorders is influenced 

by the number of new and existing cases, number of existing cases and the 

natural history of the infection. The natural history of HCV is affected by several 
demographic, virological, clinical and lifestyle factors (Thrift, et al., 2017). 

Hepatitis C virus (HCV) is a hepatotropic RNA virus that causes progressive liver 

damage, which might result in liver cirrhosis and hepatocellular carcinoma. 

Globally, between 64 and 103 million people are chronically infected. Major risk 

factors for this blood-borne virus infection are unsafe injection drug use and 

unsterile medical procedures (iatrogenic infections) in countries with high HCV 
prevalence (Manns, et al., 2017; Medhat and Aljanabay, 2022). Interleukin-7 (IL-

7), a product of stromal cells, provides critical signals to lymphoid cells at early 
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stages in their development. Two types of cellular responses to IL-7 have been 

identified in lymphoid progenitors: (1) a trophic effect and (2) an effect supporting 

V(D)J recombination (Jin,etal.,2013). The IL-7 receptor is comprised of two 

chains, IL-7Rα and γc. Following receptor crosslinking, rapid activation of several 

classes of kinases occurs, including members of the Janus and Src families and 
PI3-kinase (Grigorian, et al., 2012; Hadi and Aljanaby, 2022). 

 

The trophic response to IL-7 involves protecting lymphoid progenitors from a 

death process that resembles apoptosis. This protection is partly mediated by IL-7 

induction of Bcl-2, however other IL-7-induced events are probably also involved 

in the trophic response (Walsh, 2012; Alhasnawi and Aljanaby, 2022). Unlike 
other gc cytokines, IL-7 is not produced by T cells themselves but by non-immune 

stromal cells, fibroblastic reticular cells, keratinocytes as well as certain DCs and 

macrophages. The bone-marrow and thymus are premier sites of IL-7 production 

and the cytokine plays a critical role in T (and B) cell development. IL-7- and IL-

7Ra-deficient mice show a dramatic reduction in cellularity of the thymus (Kim, et 
al., 2011; Aljanabay et al., 2022). On immature thymocytes, IL-7Ra is initially 
expressed on CD4-CD8- double negative (DN) cells at the DN2 and DN3 stages. IL-

7 provides survival and proliferation signals at these stages and genetic deletion 

of IL-7/IL7Ra results in a developmental block at DN3. At DN4, IL-7Ra expression 

is downregulated and becomes completely extinguished at the double positive 

(DP) stage when ab TCRs are being expressed and their engagement regulates 

life/death decisions for maturing thymocytes. DP cells receiving an appropriate 
TCR signal resulting in expression of the anti-apoptotic protein Bcl-2 will survive, 

while absence of a matching TCR ligand will result in death (Zarogoulidis, et al., 
2014). 

 

Results and Discussion 

 
The current study includes 100 samples, which were separated into groups for 

further analysis in the AL-Sader hospital in Al-Najaf City, Iraq, HCV patients = 60 

(60%), and healthy control 40 (40%). According to the results of the study, the 

male patients was 35(58 %) and female 25(42 %) infected with HCV. For control 

samples male constitute 24 (60%) samples while female 16 (40%) sample .This 
study showed age group ranging (20 years-70 years) comprises 40 female and 50 

male  . 

 

 
Figure 1.  Distribution of patients with and without HCV according to sex 
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Increased incidence of HCV in male deal with the results of (Puga, et al., 2017) 

they mentioned that (15.4%) were female and 2,848 (84.6%) were male infected 

with HCV. Sex disparity in incidence is notable in almost all countries, with rates 
among males being 2- to 3-fold higher than rates among females (Ozakyol, 2017). 

Incidence HCV among male repeat testers exceeded that of female repeat testers 

across all years, although the gap narrowed over time. From 2000 to 2011, there 

were approximately 15% more female than male repeat testers each year (Kuo, et 
al., 2015).  The prevalence of males HCV infection significantly higher than that of 

females in 2011 (male 56.62 % vs female 43.38 %,) and 2012 year (male 53.29 % 

vs female 46.71 %,), respectively (Niu, et al., 2016).  Patients were placed into 
three groups based on their age ranges, with each group being separated into two 

groups. According to figure (2)  the distribution of  HCV according to age groups 

that present 40-50 had the  highest affected group, followed by those aged 50-60, 

30-40, 60-70, and those aged 20-30, was the less affected age group. 

 

 
Figure 2. Distribution of the HCV patients according to the age group 

 

The prevalence of HCV infection showed different variations with age, as the 

highest incidence was shown for the age group 50–59 (25.85 %) and the lowest 

prevalence was 0–9 (0.93 %) (Niu, et al., 2016).  Among both males and females, a 
bimodal age distribution was observed with infections highest among persons 

aged 20–39 years (peak: 29 years) and a second apex around 55–70 years (peak: 

59 years) (CDC, 2019). Sixty positive samples for HCV were measured by ELISA 

according to the methods that is explained in previous chapter. The result were 

obtained by ELISA reader device by measuring optical density for the examined 

samples. The result were separated for both control group and patients group and 
then the result were converted from O.D to concentration.  The sixty positive 

samples for HCV were measured by this method according to the methods that is 

explained in previous chapter. The result were obtained by ELISA reader device by 

measuring optical density for the examined samples. The results were separated 

for both control group and patients group and then the result were converted 
from O.D to concentration.  
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Figure 3.  Concentration of IL-23 in serum of HCV patients, and control group. 

 

Plasma IL-7 levels were significantly higher in the HIV+ women compared to the 

uninfected RNA+ women compared to HIV negative women (Kerzerho, et al., 
2016). Level of IL-7 levels of control, untreated and treated group were 
44.63±22.11, 35.11±14.68 and 37.87±17.66 respectively (Jadoon, et al., 2022).  

 

 
                      Figure 3. This figure show statically analysis of IL-7 result 

 

Results Compared with the healthy control group,the chronic hepatitis C group 
had significantly higher levels of interleukin-7 (IL-7),interferon-inducible protein 

10 in HCV patients (ZhiJun, et al., 2019).  IL-7, which overcomes inhibitory 

mechanisms to promote homeostatic immune cell expansion, might also have the 

ability to overcome the inhibitory networks that develop during chronic viral 

infection. These findings indicate that IL-7 promotes antiviral immunity by 

suppressing T cell expression of inhibitory molecules, such as SOCS3. The 
efficacy of therapeutic IL-7 in this study is particularly exciting, as it suggests 
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that IL-7 therapy could be used for managing HIV or HCV infections in humans. 

(Bordon, 2011).  
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