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Summary  

The study included 200 Iraqi Patients with renal failure at age ranging 

12-75years from Ibn Sina Center for Dialysis and kidney disease in Baqubah 

Teaching Hospital and 50 healthy controls at age ranging 12 – 49 during the 

period from February until November 2018.  

The Patients in this study included (126 males and 74 females ) and  

healthy controls (24 males and 26 females) . First step included diagnosis of 

HCMV in studied groups and second step represents estimation of 

immunological role of Th-17 cytokines, while final step includes detection of 

several Single Nucleotide Polymorphisms (SNP) associating with these 

cytokines. 

The results showed the prevalence of HCMV DNA in renal failure 

Patients was 24%. As well estimation of the interleukins level in serum by 

using (ELSA) test shown that Patients had a high significant compared with 

controls in (p<0.001). 

In addition to the level of interleukins was none effected by: HCMV 

infection, age, and sex. The result of IL-17A (rs2275913) polymorphisms 

Gene showed that a correlation between this SNP and renal failure Patients, 

the results showed: GA, AA and GG genotypes were detected in 26 %, 16 % 

and 58% Patients, and in 13 %, 27 % and 60 % controls, respectively. While 

According to IL-17F (rs763780) polymorphisms Gene, results showed: TC, 

CC and TT genotypes were detected in 7 %, 6 % and 87 % Patients, and 3 %, 

7% and 90% controls, respectively, also TC genotype is considered as 

etiological factor. 

Also, IL-21 (rs2221903) polymorphisms Gene showed correlation 

between this SNP and renal failure Patients, those results showed: - GA, GG 



VII 

and AA genotypes detected in 31 %, 0 % and 69 % Patients, and in 23 %, 0 

% and 77 % controls, respectively, also GA genotype consider as etiological 

factor . But Results of IL-22 (rs2227485) polymorphisms Gene, resulted 

showed correlation between this SNP and renal failure Patients, show : TC, 

CC and TT genotypes were detected in 28 %, 6 % and 66 % Patients, and in 

27%, 0 % and 73 % controls, respectively, also CC and TC genotype consider 

as etiological factor . 

The results improved, that Gene polymorphisms play a main role in 

development and increase of renal failure disease. It is the first study in the 

Iraq  among these Patients. These results showed high significant differences 

between two groups. Oppositely, viral infection non effected by cytokines and 

cytokine polymorphisms between study group. 
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1.1 Introduction 

Renal failure a type of a common kidney disease in world wide , that 

occurs by reducing kidney function , and representing progressive disease . 

Estimation of the reduction kidney function happened via glomerular filtration 

rate (GFR) , when was less than 60 mL / min (Ricci et al. , 2012).   

Kidney plays an important role in regulation of blood fluid and 

composition , filtration of urine by eliminated the metabolic wastes , secretion 

of end metabolism products and maintenance of the acid or balance in body 

via  regulate  fluids and electrolytes (Aitken et al . , 2014 ) . 

  Kidney disease (KD) was related with age because kidney function is 

decline during the time and that lead to accelerate in diabetes, obesity, 

hypertension and primary kidney disorder ( Pscheidt et al . , 2015).        

         Human cytomegalovirus (HCMV) is a DNA virus that belong to 

herpesvirdia, prevalence rate of virus was widely in population because this 

virus is endemic in many countries.  Prevalence rate of HCMV disease in all 

world is based on immune status and patient’s age. In immunosuppression 

patients include renal failure, cancer, and others, this virus cause opportunistic 

infection, while in immunocompetent patients is rare.  HCMV is presented in 

body fluids, and transmitted by genital tract, breast milk, blood transfusions, 

and organ transplant (Jassima et al., 2014). More incidence of viral infections 

in renal failure patients because this patients suffer from reduce of immune 

response , with kidney transplant, and blood transfusion were contribute of 

HCMV transmission and cause infection. This infection may be primary, or 

more commonly via reactivation by latent HCMV or reinfection by exogenous 

virus (Vilibic-Cavlek et al., 2015). 



 

  In addition to, some factors such as contamination dialysis apparatus 

and number times of blood transfusion during hemodialysis methods. These 

lead to increase risk of factors in receiving CMV in these patients. Prevalence 

rate of CMV infection among renal failure patients about is 66 - 84% 

(Khalafkhany et al., 2016). 

Immune response occurs by innate immunity Natural Killer “NK” cell 

and adaptive immunity antibody, CD4+ and CD8+ T-cells, was played a main 

role in protection against HCMV infection  and  Coordinated effect of these 

responses which lead to reducing infection by controlling of viral replication. 

After infection with viruses , activation and differentiation of CD8+ T cells 

occurs from naive cells to effector T cells , which play a role in controlling 

virus replication via cytolysis and secretion some cytokines specific to virus , 

and memory cells that support and enhance immunity after other infection 

with same pathogen (Litjens et al.,2017) . Activation of macrophages , 

production of cytolytic molecules , production of cytokines , also help to B- 

cell and  CD8+ T-cells , these are represent several effector functions , CD4+ 

T-lymphocytes had ability to produce these functions to resist virus infection. 

CD4+ T cells classified to two type according to different cytokine producing: 

T–helper include (Th1, Th2 and Th17) and regulatory T (Treg) cells 

(Ciccocioppo et al., 2015).  

T–helper 17 cells Stimulate inflammation via secretion IL-17A (IL17), IL-

17F, IL-21 and IL-22 and causing organ injury. Also, act on enhancing 

produce pro-inflammatory cytokines by resident cells , that lead to increase of 

penetration of neutrophils to affect organ and reduce inflammation and 

damage in this organ ( Zhao et al . , 2018 ) . 

 



 

Cytokines are proteins, low molecular weigh, and producing from 

different types of immune cells to contribute in response against infection and 

organ damage. Cytokine production may be effected by cytokine gene 

Polymorphisms by effect of this gene on transcription. Single nucleotide 

polymorphisms (SNPs), act on induce susceptibility or resistance to any 

infection, and may be use to diagnose some factors that contribute to cancers 

or inflammatory disease SNP occurs in regulatory regions for cytokine gene 

(Medrano and de Oliveira , 2014 ) . 

 

1.2 Aims of Study 

1- Detection of cytomegalovirus DNA by polymerase chain reaction (Real 

Time PCR) in renal failure patients. 

2- Investigate about the level IL17A, IL17F, IL21 and IL22 in serum renal 

failure patients. 

3- Study the role of cytokine gene SNP of IL17A, IL17F, IL21 and IL22 

in renal failure patients by detection a single nucleotide polymorphism 

(SNP) genotyping for all these cytokines. 

 



2.1 Renal Failure 

2.1.1 Kidneys: Structure and Functions 

Kidneys are two important organs that found on the side of Vertebral 

column, bean shape, color is reddish Brown and covered by renal capsule  

(Agur and Dalley , 2009 ). This organ play main role in the conservation of 

common body function and formation of urine was the main function by 

completely filtration, reabsorption and secretion mechanism. Additionally, 

kidneys regulate electrolyte, fluid, and acidity balance in the body and 

produce a stable environment for the metabolic routes of tissues and cells. 

(Tzanakaki etal.,2014). kidney also secreted 3 important hormones : 

Erythropoietin : stimulates the creation of  Red Blood Cells RBC ,  Renin: 

regulates blood pressure and Calcitriol : active form of vitamin D that 

regulate blood calcium levels. 

 

2.1.2 Renal Failure or Kidney Disease 

 Renal failure is acommon disease  ,  usually is defined as the 

decrease of kidney function , glomerular filtration rate (GFR) which used 

to estimate the kidney function reduction which is less than 60 mL / min , 

levels of this disease now as 9th  in cause of death  , According to the Global 

Burden of Disease (Akpan and Ekrikpo ,2015 ) . 

In Worldwide, there is an obvious increase in morbidity and 

mortality with end-stage renal disease (ESRD), as a result to increases 

morbidity of non-infectious diseases. In Iraq, database around the 

prevalence of ESRD was in lack and the known about the problem was less 

too. Also,  the capability of the health system to manage the disease non 

efficient ( Alaugili and Alami , 2015 ) . 



Kidney disease (KD) is related with age because the function was 

decline during the time and that lead to accelerated in diabetes, obesity , 

hypertension, and primary kidney disorder (Gansevoort  etal. ,2013 ). 

There are two type of kidney infection: 

1- Acute Kidney Disease ( AKD ) or Acute Renal Failure ( ARF)  

Acute Kidney Disease AKD was a type of renal failure characterized 

by a fast decline of kidney function. Accumulation of fluid , electrolytes 

and waste products , was clinical diagnosis of AKD another reason  , had 

less observable effects , including immunity in reduced  and disorder 

function of other organ  such as liver , brain , heart, and lung non-renal 

organs (Singbartl and Joannidis , 2015 ) .  

  The rapid lossed of kidneys function was produced from Acute 

Kidney injury (AKI), that lead to keeping of waste products, electrolyte 

disruption , and changes in volume status . Acute kidney disease, this term 

had exchanged acute renal failure, with simpler changes in renal work 

without overt failure can cause in important clinical results and increased 

morbidity and mortality.  

Biomarkers can be used to detect the changes in kidney function , 

serum creatinine (SCr) is more commonly  , and this test  is an defective 

biomarker for diagnosed AKI , by increased in SCr often lasts 48–72 hours 

behind the onset of injury. Additionally, SCr was a label state in critically 

ill patients , leading to incorrect estimates of  glomerular filtration rates 

(GFRs).’’(Awdishu etal . , 2016) . 

The risk factors for AKI infection include: Age, nephrotoxic 

exposures, comorbid diseases, major surgery, proteinuria, sepsis, volume 

status and fluid resuscitation. Elder age rises the risk of AKI (Hsu, 2008). 

AKI could be classified into three types of groups according to Causes:  



1. Pre-renal or hemodynamic  "i.e., hypoperfusion to the renal " 

2. Intrinsic " i.e., structural damage to the renal " 

3. Post-renal " i.e., block of urinary outflow  ".  

This important to detect the cause and estimation for reversibility in 

order to recognize correct strategies to reduce the severity of damage. 

(Ibrahim , 2013). 

Definition for this disease as shown in Table (2.1) . 

Table (2.1) Risk, Injury, Failure, Loss, and End-stage Kidney (RIFLE) 

classification (Bellomo  etal. , 2004 and Mehta etal. , 2007 ) . 

 

(Bellomo  etal. , 2004 and Mehta etal. , 2007 ) . 

RIFLE criteria depended on changes in 2 markers  ;  SCr and urine output. 

Classification consist of three class of AKI  :  risk, injury, and failure "" 

with two outcomes : loss of kidney function greater than 4 weeks and end-

stage renal disease greater than 3 months. The RIFLE-defined period for 

change in SCr or urinary output was 7 days "" (Lopes , 2013) . 

 



2- Chronic Kidney Disease (CKD) or Chronic Real Failure (CRF)               

   Chronic Real Failure was defined as kidney damage or Glomerular 

Filtration Rate “GFR” <60 mL/min/1.73 m² for ≥ 3 months . CKD was a 

global community health problem , with adverse of renal failure, 

cardiovascular disease , and early death (Chukwuonye et al , 2018 ) . 

   Pathological change or signs of damage were used as markers for 

kidney damage , uremic syndrome and results from accumulation with 

increases toxins , electrolytes and fluid were excreting by kidney . This 

change represents final step in CKD and called End-Stage Renal Disease  “ 

ESRD “ . Some methods such as kidney transplantation or dialysis was used 

in removing toxins from body. ( Latif etal . 2017).  

CKD  is an irreversible disease recognize by reduce kidneys’ ability 

to retain body homeostasis  , always was disease diagnosed in advanced 

stages( Bonomini etal , 2015 ) . 

Prevalence of CKD was increased with age and increases in diabetes 

mellitus and hypertension Patients. Two type of dialysis that present 

peritoneal dialysis and hemodialysis, CKD patients must be undergo to 

dialysis for survival. This method represents partly solution while final 

solution occurs by kidney transplant (Baigent etal. , 2011 ) . 

Reducing GFR in period ≥ six months this state was called CKD . 

GFR is decreasing significantly in advanced steps of CKD , that lead to the 

accumulation of end products from metabolic process , function  of nephron 

was decline and number of frequently  was decreased in GFR  ( Wally , 

2016 ). 

Five stages represents CKD ,  there are classifying depending on 

GFR show table ( 2 - 2 ) .  First stage ; GFR ≥ 90 mL/min ( normal ) and 

additionally noticeable kidney damage ; Second stage ; GFR about 60-89 



mL/min ; third stage GFR about 30-59 mL/min ; Fourth stage , GFR about 

15-29 mL/min, and Fifth stage GFR about <15 mL/min/1.73 m 2 ,that  

called End stage Renal Disease (ESRD) ( wally , 2016 ) .  

Table ( 2.2 ) Stages of CKD according to National Kidney Foundation  

 

( wally , 2016 ) 

Clinical and sociodemographic factors that represents risk factors 

and contribute to increases CKD prevalence , sociodemographic  include :   

age , smoking , low income  , ethnic group and exposure to environmental 

condition with chemical conditions (Fraser et al., 2012 ; Eknoyan , 2013).  

While clinical factors include  : autoimmune diseases , heart diseases 

, systemic infections ,  hypertension , diabetes , urinary stones , urinary tract 

infections, and  family history of CKD (Stevens et al., 2010 ) . 

Frequently, detection CKD that appeared screening for persons more 

exposure to CKD, due to family history, diabetes and hypertension (Al-

Ameri et al . , 2014 ) . 



Many research improved renal failure was one of causes leading to 

immune deficiency and this result was noticeable by several studies in this 

area ,  cytokines, immunoglobulin classes, complement components, acute 

phase reactants, inflammatory mediators , this represent immunologic 

parameters used in several studies associated with renal disorders (Caliskan 

and Kiryluk , 2014  ; Farid et al . 2013 ) . 

Deficiency of hemoglobin lead to anemia or hemoglobin level less 

than normal size associated with renal failure, results from several 

machines include:  deficiency of folate, iron, or B12 vitamin, 

gastrointestinal bleeding, systemic inflammation, and reduced RBC 

survival. The Reduce of erythropoietin is considered most important 

etiology to cause anemia associated with renal failure. These was secreted 

by the kidney and function and necessary for growth and differentiation of 

RBC in bone marrow ( Muhsin  and Mousa , 2013 ) . 

 

2.2 Human Cytomegalovirus HCMV 

2.2.1 General Characterization    

Human cytomegalovirus was the largest viruses of herpes viruses 

family. This family contains 8 viruses includig : Herpes Simplex Virus 1 

HSV-1, Herpes Simplex Virus 2 HSV-2,Varicella – Zoster Virus VZV, 

Epstein – Barr Virus EBV , Human Cytomegalovirus HCMV , Human 

Herpes Virus 6 A and B HHV-6 A and B , Human Herpes Virus -7 HHV-

7 and Human Herpes Virus -8  HHV -8 . Herpesvirinae that divided in to 

subfamily: α include HSV-1, HSV-2 and VZV; β include CMV, HHV- 6 A 

and B and HHV-7 and γ include EBV and HHV-8 (International Committee 

on Taxonomy of Viruses ICTV, 2016). 



Human cytomegalovirus was envesed with an icosahedral capsid and 

contain double – stranded DNA genome , shown in figure ( 2 - 1  ) ,  this 

virus had large genome 236kbp and more than 200 open reading frame ORF 

, these encoding about 80 viral proteins such as glycoproteins e.g. , gB , 

phosphoproteins 65 pp65 and other proteins ( Musonda , 2017 ) . 

 

Figure ( 2-1 ) structure of cytomegalovirus ( Musonda , 2017 ) .  

Cytomegalovirus was one of viruses which  persistence in long periods ( 

life time ) in the host body and remain latency , reactivation occur with 

immunocompromised individuals (Hanley and Bollard , 2014 ).  

         Reactivation was happened either in some disease such as AIDS or 

Cancer , or in individuals that given immunosuppressive drugs or chemical 

therapy. Innate and adaptive immune response  was generated against CMV 

infections or reactivation , early response to CMV infection occurs by 

innate and humoral immunity  , while cellular immunity was important to 

control latency stage and stop CMV replication . ( Schleiss , 2013 ) . 

 



2.2.2 Epidemiology and Transmission 

Cytomegalovirus was one of the viruses that cause infection , this 

infection is affected by different factors such as : sex , age ,socioeconomic 

state, and ethnicity ( Bate et al . , 2010 ) .  

Globally , about  60 – 90 % of general population are infected with 

CMV , infection rate of CMV was increasing in Africa , Asia and South 

America , while in North America and North European are reduced  ,   some 

studies improve , women is  more possible to seropositive CMV than men   

( Lopo et al . , 2011 ) . A study prefunded by Vilibic‑Cavlek etal.,2015 

improved the prevalence of HCMV antibodies in patients and were 

different in geographic regions, from 40%‑100%, with lesser rates in 

Europe, Australia  and parts of North America , and higher rates in Asia  

and Africa . 

Human cytomegalovirus had more types methods to enter the host, 

included : oral , respiratory routes  , tears , sexual contacts, transplacenta , 

seminal fluids , vaginal secretions , urine , feces , blood product,  and organ 

transplant ( Radhiga et al . , 2012 ; Oladipo et al . , 2014).  CMV transmitted 

either vertical or may be occurs in transplacentlly during birth or via breast 

feeding, or horizontal transmitted that occurs after early infancy, children 

acquired CMV from other children or indirectly from environmental 

contamination (Hyde et al., 2010).  

Human cytomegalovirus can be transmitted by urine and saliva , this 

method occurs between children and adults , these vectors shed viruses in 

urine for as long as 9 years  ( Dowd et al., 2009 ) .  



Sexually, transmitted CMV, was an essential mean for spread. The 

frequency  rate of CMV infection was high between populations that have 

signs for sexual activity ( Stadler et al., 2010) . 

HCMV can be transmitted through whole blood , red blood cells and 

platelets , about 13 -37 % of immunocompromised  patients was exposure 

to cmv infection , by receiving blood products , HCMV infection was also 

transmitted through solid organ transplants  ( Roback , 2002 ) .  

 

2.2.3 Pathogenesis of HCMV 

Human cytomegalovirus were remained as latency or causes minor 

symptoms, occurs in immunocompetent hosts.  Usual first infection it 

begins latent infection in  rare cells . But, in immunocompromised , HCMV 

may reactivated and lead to causes morbidity and mortality ( Kumar and 

Herbein , 2014 ) . 

Immune-suppression level and frequency rate of exposure to virus, 

use to detection CMV disease level in population , about one-third of infect 

received CMV from seronegative mothers , T and B lymphocytes , 

monocytes , colon , lungs , liver , kidney and esophagus , all these organs 

represent to reserve CMV replicates in the body  . Duration and severity of 

CMV that are detected by several factors include : viral load , Progress of 

humoral, cellular response , and genetic modification between CMV strains 

( Nwafor and Ogbonnaya , 2018 ) .  

Recently , many detection assay reveal CMV is an opportunistic 

infection that is common in AIDS patients  , fetus   , bone marrow transplant 

patients , renal failure patients and allograft recipient  , shown in Table 

( 2.3 ) (Griffiths et al . , 2015 ) . 



In addition for, HCMV was caused direct effects, it was associated 

with indirect effects , including cardiovascular disease and graft rejection 

after transplantation .  Lately, this virus will be able to hide from humoral 

and cellular immune response, which lead to increases mortality in 

population (Griffiths et al., 2015) . 

Table (2.3) List of diseases associated with HCMV     

 

(Griffiths et al . , 2015 ) 

First stage;  acute infection  (systemic replication phase) , this stage 

happened in peripheral tissue , and strongly activated innate immune 

response ( role of  NK cell  ) , keys of regulation immune response against 

early HCMV infections were interferon –I ( IFN-I) and NK cell  , and was 

followed  by product Ab and memory cell response (Welten et al. , 2016 ). 

Second stage; persistent stage; this stage continues from months to years , 

innate and adaptive immune response acts together , IFN-I  produced by 

dendritic cells (DC) , and produce IL-12 and IL-18 and help in stimulation 

adaptive immunity . 



Third stage;  reactivation / latency stage ; gene expression was limited , in 

and  immunity was reduced and continues during all life time (Klenerman 

and Oxenius , 2016 ) . shown in figure ( 2.2 ) . 

 

 

 

Figure ( 2.2 ) Stages of HCMV Infection (Picarda and Benedict, 2018 ) . 

 

2.2.4 Cytomegaloviruses Diagnosis   

     In many body fluids was detected CMV included: - urine, blood, saliva, 

breast milk, semen, and cervicovaginal secretions (Vilibic‑Cavlek etal. 

,2015 ). Detected of HCMV performed by different methods included:- 



1- Serological Methods 

Serological methods used antibody to CMV are useful in detected 

whether a patient had CMV infection before a determination of clinical 

importance for organ and blood donors, and in pretransplant estimation of 

prospective transplant recipients. Also, serologic methods for 

seroconvertion and for IgM antibody to CMV are usually used for 

evaluation whether or not infection in the normal host occurred lately. A 

diversity of different laboratory tests have been used successfully to 

evuluate antibody to CMV (Saldan et al., 2017).  

Serological tests including the determination of antibodies (IgM and 

IgG) against CMV are sensitive and highly specific in immunocompetent 

individuals. The appearance of anti-CMV antibodies signify previous 

infection ,  but does not signify the level of immunity. ELISA is considered 

the most commonly available methods (Buhamad,2018) . Another methods 

such as radioimmunoassay, immunofluorescence, complement fixation, 

and latex agglutination tests are also available (Jihad , 2015 ) . Enzyme-

linked immunosorbent assay (ELISA) for CMV IgM or IgG are usually 

used for diagnosis . IgM test  can be used to detect primary infection , while 

IgG is specific for CMV seen in a few months post- infection and can 

expand over time ( Buhamad  , 2018 ) . IgM capture methods are widely 

used and are depended on selective binding of IgM antibody to the solid 

phase.  Some studies have shown low correlation of results acquired with 

different kits for IgM assay. This assays give false-positive results for IgM 

antibody for primary infection because lack specificity , IgM can continue 

for months later primary infection , and in reactivated CMV infections IgM 

possibly positive (Ross et al, 2013) . 

 



2- Antigenemia Methods  

The principle of this assay was use monoclonal antibodies against a 

viral protein , commnly used to detect pp65 , that exists in peripheral white 

blood cell ( WBC)  during active CMV infection ( Firth , 2015 ) . 

This assay was sensitive and highly specific in detection of CMV 

infection , and has superior prognostic value comparison with cell culture-

based methods , another advantages are its rapidity and reliability , together 

with the number of pp65-positive leukocytes can be used to estimate the 

viral load . This assay had some disadvantages comparison with  PCR : The 

major disadvantage was require for a adequate number of white blood cell 

(neutrophil count must be >0.2x109 cells/ml) (Ross et al, 2013).  

This assay require rapid analysis during 6-8 hours of vein-puncture 

while delay analysis reduce the assay’s sensitivity, and its difficulties to 

treat large numbers of samples ( Drew ,2007 ) .  

3- Immunohistochemistry Methods  

Immunohistochemistry is achieved primarily on body fluid or tissue 

specimen . Slide is prepared from frozen fragments of biopsy tissue samples 

such as : lung and liver or by centrifuging cells on to a slides . In this test 

polyclonal or monoclonal antibodies are used against primary CMV 

antigens and seen by enzyme labeled secondary antibodies or fluorescently 

labeled antibodies. The change of color in substrate was used for detected 

HCMV. Fluorescent or light microscopy can be use to examined stained 

slides . compared to histological microscopy This assay  is more sensitive 

and very specific ,  but this method needs labor intensive and needs skilled 

personnel to read the result, because focal distribution of the virus false 

negative results can also occur  ( Firth , 2015 ) . 

 



4- Molecular Methods  

This technique had complete use of PCR or other hybridization test 

for both quantitative and qualitative determination of viral DNA . all body 

fluids can be used in CMV DNA methods such as blood components , and 

since CMV was a strictly cell-associated virus, whole blood is most 

sensitive for detecting DNA rather than leukocytes or plasma ( Muhsin , 

2014 ). By gives a high dose compare  with plasma , and reflects amount of 

HCMV more than white blood cell with free virus no associated with cell 

(Allice etal. , 2008 ) . Polymerase chain reaction (PCR) was a fast method 

for detection HCMV, during 6-48 hours was gained as a result. Although a 

sensitive technique but contamination was problem (Azevedo et al. , 2015). 

2.3 Relationship between Renal Failure and Cytomegalovirus 

Infection. 

Globally , prevalence rate of HCMV disease in different  countries 

in all world was based on immune status and patient’s age , in 

immunosuppression patients include renal failure , cancer and others. This 

virus cause opportunistic infection while in immunocompetent patients was 

rare  . HCMV is present in body fluids , and transmission by more assay , 

such as genital tract , breast milk , blood transfusions and organ transplant  

( Cordero et al . , 2012 ) . 

More incidence of viral infections with hemodialysis patients , due 

to reduces of immune response , among this viruses HCMV, kidney 

transplant and blood transfusion are contribute for HCMV transmission to 

patients and causes infection. This infection may be primary, or more 

commonly via :  reactivation latent HCMV or reinfection  by  exogenous 

virus (Vilibic‑Cavlek etal. ,2015 ). 



Some factors such as contamination dialysis apparatus and number 

of times of blood transfusion during hemodialysis methods , lead to increase 

the risk factors of receiving HCMV . Prevalence rate of CMV infection 

among renal failure patients about  66 - 84% (Chen et al. , 2014 ) . 

Co-infection between CKD and cytomegalovirus (CMV) which lead 

to accelerated arteriosclerosis and this increased the risk from accident 

cardiovascular disease (Betjes et al., 2007). 

Prevalence rate of HCMV differs from one countries to another, it 

ranges from 30 - 100 % . HCMV was endemic in many population, various 

studies were concerning HCMV in many patients other than renal failure 

patients. In Malaysia ,  frequency rate HCMV between blood donors in 

bank blood was 97.6% ( Saadoon , 2015 ) . 

In Mosul town , Al-Dabbagh improved HCMV – Ig-M present in 10 

% in blood donors ,  which transmitted through blood  transfusion (Al-

Dabbagh , 2011 ) . 

Groups of research in King Abdul Aziz University Hospital improve 

IgG of HCMV was commonly between blood donors about 82.9 % ( Al-

Jiffri et al . , 2013 ) . Cytomegalovirus serostatus in Donor and Recipient 

was using in prevention strategies in organ transplant patients, to avoid 

HCMV complications by infection of HCMV. Serostatus may be 

seronegative (D−/R−) or seropositive (D+/ R- ) , in seronegative (D−/R−) 

no prophylaxis was suggested . In some cases the patients are exposure to 

Late-onset HCMV infection , this occurs in (D+/ R-) transplant patient after 

ended  prophylaxis ( Burgan et al . 2017 ) . 

About 78 % from donors was seropositive to HCMV and this 

transmit to seronegative recipients. Also , about 40 % from recipients was 

seropositive and occurs reactivation to HCMV after treatment by 



immunosuppressive drugs , detection HCMV DNA  in blood or blood 

product ( plasma ) , represent best methods to monitoring this virus in 

recipients from time to time ( Atabani et al . , 2012 ) .  

The most important cause of uncontrolled CMV reactivation and 

increase complications, resulted from impairment cellular immunity in 

those patients  " solid-organ transplant recipients " ( Fernández et al. , 2014). 

Disadvantage of Treatment  methods by antivirals are expensive and 

had many non-harmless side effects , to purpose change of antiviral and 

prevention increased risk of complications of this virus must evaluate 

CMV-specific immunity periodically ( Banas et al. , 2017 ) . 

 

2.4 Role of Immune System in HCMV Infection.  

     In immunocompetent persons, immune response control on HCMV 

replication and virus remain latency. Seropositive persons usual had more 

1 % T cell specific for HCMV antigen, for that immune system  more 

controlling on the infection than other viruses in healthy individuals.  

Therefore , HCMV was able to stand-off associated with immune system , 

when virus recognizes impaired immune system virus become replicated 

rapidly , which occurs in recipients after take immunosuppressive drugs to 

avoid graft rejection , this statue occurs in all immunocompromisd 

individuals ( Wald et al . , 2013 ) .  

T cell response plays important role in eliminated viruses and 

development symptoms,  while humoral response can neutralizing viruses 

by antibodies , and lead to accelerated viruses eliminated and prevent  

reactivation . Natural Killer ( NK ) cells and interferon these represent non-  

specific mechanisms against HCMV primary infection and  prevent the 

spreading , while specific immunity is active  against  early infection and 



this activation was remaining permanently , by MHC-I and MHC-II 

restricted with CD8+ and CD4+ T lymphocytes respectively . about  25% 

of all CD8+ T cells contributing in long-lasting suppression against HCMV 

replication , while stimulation  , replication , and protection of memory cells 

are association with CD4+ T cell ( Blut  , 2010  ) . 

2.4.1 Role of Innate Immunity 

The first line of innate immune response is NK cell against viral 

infections and control on the early infection of viruses, NK cell contains 

killer inhibitory receptors ( KIRs ) and killer activation receptors ( KARs)  

and had important for kill virus infection ( Saunders et al . , 2015 ) . 

Inhibitory receptors play a main role when NK cell bind with non infected 

cell ( self ) , KIRs producing negative signal to this and stopping the kill of 

this cell, by recognizing  MHC I  peptides .  While killer activation receptors 

( KARs) play role when NK cell bind to viruses infection cells in this statue 

, viruses reducing production of MHC class I peptides , that lead to 

activation through ( KARs)  and induce killing infected cell by NK cell ( 

Foley et al . , 2012 ) .  

      NK cell mechanisms for killing infected cell occurs by CD8 T cell 

include ( granzymes and perforin ) , perfoin used to poring cell membrane 

and allow passage granzymes to cells and induce apoptosis . NK secrete 

IFN-β , IFN-γ and IFN-α , these contribute to survival surrounding cell . ( 

Beziat et al . ,2013 ) . 

NK cell contain another receptors, Fc  receptors for IgG and which 

done a major functional for NK cells through  " ability to perform Antibody-

Dependent Cell-mediated Cytotoxicity (ADCC) "  . dendritic , monocytes 

and macrophages cells , contribute to prevent CMV reactivation by release 



cytokines and presenting Ag to T cells  (Boehme et al . , 2006  and Rossini 

et al . , 2012  ). 

2.4.2 Role of Adaptive Immunity  

Humoral and cellular immunity represent a compound of adaptive 

immune response to prevent HCMV infection, and response was continues 

along – lasting live .   

Two types of adaptive immune response :  

2.4.2.1 Humoral Immunity  

Humoral immune response occurs by antibodies that are produced 

from B – cell , these cells were native and active by antigen or by CD4 T-

helper after activation B-cell differentiate and mature to memory cell.  This 

cell is able to respond if occurs reinfection and plasma cell. This is able to 

produce antibody to same antigen that is activate parent B – cell . Half – 

life of antibody in serum was short relatively , from days to weeks and 

remain it in serum based on production of it from plasma cell ( Terlutter et 

al . , 2018 ).  

  In patients serum can be detectable antibodies against several number 

from HCMV proteins after primary infection . Viral protein includes,  viron 

proteins  ( pp65 and pp150) , IE-1 , and glycoproteins gB from cover , these 

able to stimulate humoral immune response ( produce antibodies ), about 

of 50% of all antibodies in HCMV seropositive persons are able in 

neutralizing and distinguishing an epitope of glycoprotein B gB ( Hanley 

and Bollard , 2014 ) . 

Neutralizing antibodies for HCMV in serum patients occurs with 

glycoprotein B (gB) or gH-gL-UL128-UL130-UL131A (glycoprotein 

complex ) , this reaction between antibodies and gB are able to prevent 

infection that results from cell-free virus in any cells of the body. 



Mechanism of neutralization was believed to be happened from  binding 

with virion proteins , this binding lead to prevent virus from attachment, 

entry, and uncoating in target cells . 

 " Whether these noninfectious complexes formed by antibody-treated 

HCMV particles ( HCMV-Ab) can initiate immune responses, such as 

antibody-dependent cellular phagocytosis, antibody-dependent cellular 

cytotoxicity, and activation of innate and adaptive effector cells, such as 

NK and T cells, respectively "   ( Wu et al . , 2017 ). 

2.4.2.1 Cellular Immunity 

This immune response plays a main role in maintains from HCMV 

infection and controlling on reactivation of this virus , this type of immunity 

include : CD4+ T cell and CD8+ T cell these expanded through CMV 

infection . CD8+ T cells react commonly with immediate early , while 

CD4+ T cells react specially with structural viral proteins and other proteins 

are recognized by two ( Terrazzini and Kern , 2014 ) . 

A:- CD8+ T-lymphocytes 

This immunity is more active in the prevention of virus from 

replication throgh antiviral cytokines that are producted from same cells 

and  thrugh killing virus - infected cells . Major histocompatibility complex 

class I “ MHC- I” peptide use to facilitated study immune response to CD8+ 

T-cell . In chronic infection for HCMV , has observed high frequencies of 

CD8+ T-cells that are specific to virus. these cells persist and display as 

indicator for differentiation between stages. Features of these cells  are : 

- Reduce the expression of some molecules such as (costimulatory CD27 

and 28). 

- Produce high content from Perforins . 

- Effectiveness of killing the target cell is high ( Marchant et al.  , 2003). 



Effective role of CD8+ T-cells in immunocompromised individual is 

determined by ability of this cell to reduce HCMV infection. Also, the 

researcher improved non present any difference between symptomatic and 

asymptomatic kidney recipient patients in CD8+ T-cell immunity to virus ( 

Melendez  and Razonable , 2014 ) . 

Congenital infection in this virus is able to generation CD8+ T cell 

response similar in features to these detected in mothers , and this response 

in children was against pp65 and IE-1 . HCMV-specific CD8+ T-cells was 

increased usually in 28-weeks ’ from pregnancy ( Huygens et al . , 2014 ) .   

Recently , some study that applied on pregnant women suffer from 

primary infection CMV was transmitted or non transmit CMV to the fetus 

, improve proliferative ability for CD8+ and CD4+ T cell and  that 

proliferative ability of both CD4+ and CD8+ T cells and secretion IL-2 via 

CD4+ T cells are reduced in women that transmit CMV . “Memory 

inflation” this occurs in  reactivation statue of CMV and lead to CD8+ T 

cells accumulation and become up to 20% of total CD8+ T cells  ( Fornara 

et al . , 2016 ) . 

After infection with viruses , activated and differentiate of CD8+ T 

cells that occurs from naive cells to effector T cells  play role in controlling 

on virus replication via cytolysis and secretion some cytokines that specific 

to virus ,  and memory cells that support and enhance immunity after other 

infection with same pathogen ( Terrazzini and Kern , 2014 ) . 

B:- CD4+ T – lymphocytes  

This cell play role in prevention of HCMV infection , but this role is 

less  activite than CD8+ T- cell . Activation of macrophages , production 

of cytolytic molecules , production of cytokines , also help B- cell and  

CD8+ T-cells. These are represent in several effector functions , CD4+ T-



lymphocytes have ability to produce these functions to resist virus infection 

.  Several viral antigens such as;  IE proteins ,  gB, gH and pp65 these able 

to stimulate and increase CD4+ T-cell clones . MHC Class II peptide does 

not use to study CD4+ cell response to virus infection , while can be formed 

functional assays ( ex : production of cytokines ) . Recently interferon 

(IFN)-γ- producing from this cell against virus antigen is use to this propose 

( Amyes et al . , 2003 ) . 

  CD4+ T cells classified to two types according to different cytokine 

profiles T –Helper include : (Th1, Th2 and  Th17 ) and regulatory T (Treg) 

cells . T helper 1 (Th1 ) cells act in autoimmunity and against intracellular 

microbe ( viruses ) . IL-2 and IL-12 and addition to interferon gamma 

(IFNγ) these are an important component cause Th1 response.  IL-4, IL-5 

and IL-15 , these represent the key of Th2 response , IL-4 act on activation 

B- cell to produce antibody responses , while Th17 cells secrete IL-17 ;  IL-

17F and IL-22  and play role in extracellular pathogens and act on activation 

of neutrophils and macrophages , in addition to Treg play a main role in 

immune tolerance and homeostasis ( Firth , 2015 ) . 

Some studies indicate that CD4+ T-cells response to HCMV 

infection was defect in early stages of life . IFN-γ production from CD4+ 

T-cells was defect in children that suffer from postnatal infection without 

symptomatic , in reactivation HCMV  CD4+ T cells  are extended and 

secretion similar kinetics , but was a lesser level ( Freer et al . , 2016 ) . 

Shown in figure ( 2.3 ) Role of Immune system on CMV infection (Adland 

et al . , 2015 )  



 

Figure (2.3) Role of Immune System in CMV Infection (Adland 

et al . , 2015 )  

2.5 Role of Th 17 Response against HCMV Infection and 

Renal Failure. 

This cell represent a subtype of Th cells , able to produce several 

types of cytokines including : TNFα , IL17 have subtype [IL-17A , IL-17B 

, IL-17C , IL-17D , IL-17E , and IL-17F ] , IL 21 , IL 22 , IL 23 and IL 6 ( 

Shabgah et al . , 2014 ) . TGF-β , IL-1β , IL-21, IL-23, and IL-6 : all these 

cytokines by combined action act on differentiation naive Th17 cell . 

TGF-β represent specific factors in the differentiation of these cells , 

recently improving when occurs TGF-β inhibition by using  anti-TGF-β 



antibody that lead to inhibited cells differentiation.  while IL 23 play an 

essential role in expansion Th17 cell and stabilization, shown in figure ( 2 

- 5 ) explaining  differentiation factors of CD4 T-cell subsets and effector 

functions   (Turner et al . , 2010 and Maddur et al . , 2014) . 

 

Figure ( 2.4 ) Explaining  Differentiation Factors of CD4 T-Cell Subsets 

and Effector Functions (Maddur et al . , 2014) . 

This cell with all types from cytokines producing from it play a main 

role in host defense against bacterial pathogens and fungal pathogens ( 

extracellular agents ) by secretion deferent cytokines . Also, this immune 

response from Th17 contributes in autoimmune and inflammatory (tissue 

injury) disease ( Fu et al ., 2014 ) . This cell act on tumor cell , through 

activation cytotoxic T-cell ( CD8+) and  stimulating recruitment of the 

immune cells to tumor site ( Asadzadeh et al . , 2017 ) . 

 



Th 17 cells Stimulate inflammation via secretion  IL-17A( IL17) , 

IL-17F, IL-21 and  IL-22 and causing organ injury , also act on enhancing 

produce of pro-inflammatory cytokines by resident cells , that lead to 

increase of penetration of  neutrophils to affect organ and reduce 

inflammation and damage in this organ ( Turner et al . , 2010 ) . 

In viral infection generation of Th-17 cells was associated with IL-6  

when this cytokines were high levels  and may be influenced by (TGF-β) , 

IL 17  and may contribute in responses against viruses infection in the host 

during immunopathology ( Hou et al . , 2009 ) . 

2.5.1 Interleukins 17 Family 

[  IL 17(IL17A) , IL17B , IL17C , IL17D , IL17E(IL25) , IL17F ] all 

types of cytokine produce from Th 17 cells and play essential role in host 

defense to prevent infection. It is pro-inflammatory , and contribute in 

allograft rejection ( Egli et al . , 2012 ) . 

All these are similar in structure protein, but have in the N termini 

large sequence divergence. Both IL-17A and IL-17F genes are located on 

chromosome 6p12.3-q13, and each consists of three exons and two nitron ,  

while transcribed occurs in opposite direction, cytokine genes resulting 

together during gene replication also use same regulatory elements . In 

human about of 50 % sequence identity between IL17A and IL17F , two of 

this type produce homodimer and heterodimer proteins (Angkasekwinai  

and Dong , 2011 ) . 

IL-17A and IL-17F have some regulatory functions in immune 

system , but most commonly is inflammatory process in autoimmune 

diseases and in infection . IL-17A is represent  immune mediator between 

innate cytokine and adaptive cytokine because it is  produced from another 

immune cells such as  CD8+αβ T cells,  innate γδ T cells , lymphoid 



tissue-reduciy (LTi) like cells and invariant natural killer T (iNKT) cells  

production. This cytokine  by innate cell play  a main role in affecting  

immune response to become stronger ( Alves et al ., 2018 ) . 

2.5.2 Interleukin 21 

In 2000 was identified for IL 21 result from CD4+Tcell activation , 

this interleukin is a member from common ( γ c ) cytokine family , they 

include: IL-2, IL-4, IL-7, IL-9, and IL-15 and these family display a four-

helix bundle structure (Croce et al . , 2015 ) . 

This interleukin is a pleiotropic cytokine , plays an important role in 

regulation of the activity of innate and adaptive  immune response , and has 

another role in autoimmunity , allergic , inflammatory and neoplastic 

diseases  ( Spolski and Leonard , 2014 ) . 

T helper -17 cells have differentiation leading to produce IL 21 , IL21 

act as growth factor for Th-17 cells and contribute in autoimmune diseases. 

Under polarizing conditions , IL-21 – producing CD4 + T cells ( Th17) but 

unable to  produce IL-17A and -17F . IL-6 and IL-21 act on induction the 

expansion of CD4 + T cells that IL-21 producing , but not induction another 

cytokine produce from same cell ( Kastirr et al . , 2014 ) . 

IL-21 has both anti-inflammatory and proinflammatory activities. It 

has a role in CD4-mediated to help B cell and CD8+ response  , also IL-21 

has a critical role to enhancing antiviral cytotoxic ( CD8+) T cell and play 

other role to prevent chronic infections occuring by pathogens . 

Some studies improve role of IL-21 to produced  prevention of viral 

infection by synergistic combination between it and IL15 , and these 

combinations lead to development of CD8+ CD127+ memory T-cell that 

represent specific for viral epitope  , complement-dependent lysis to 



infected cell , increased ADCC ,   enhancing role of CD8+ T-cell  ( Bolesta  

et al . , 2006 ) . 

2.5.3 Interleukin 22 

This type of interleukin was a member from IL10 family and has a 

heterodimeric receptor IL 22R ; including IL-22R1 this expressed in tissue 

cells , while IL-22R2  expressed in the skin . This interleukin have main 

role in development of atopic dermatitis via pruritus,  reduce skin barrier 

function and  immune dysregulation (Lou et al .,2017 ). Several types of 

immune cells producing IL 22 such as Natural Killer T( NKT) cells ,Innate 

Iymphoid cells ( ILC ) , CD4+ T cell , three types cells of CD4+ had able 

to produce IL -22 ; Th-17 , Th-22 , Th-1 . TGF-β act on promotion Th17 

polarization in addition to IL-1β and IL-23 , Th17 and Th22 have role in 

prevention and development any infectious agents in  mucosal barriers .  

The major source to produce IL22 was Th17 among other types of T helper 

cells and this cells dependeds on TGF-β for differentiating it. IL-23 had 

ability to stimulation IL-22 secretion or it synergize with IL-1β  of several 

cells including : ILC3, Th17 and NKT cells ( Lanfranca et al. , 2016 ) . 

This type consist of 179 amino acids and homology with human IL-

10 cytokines about 20 % human IL-22-encoding gene is  on chromosome 

12q15 near the Interferon γ or (on the same chromosome) . IL-22 is consider 

the first line of protection for mucosal barriers and maintenance the host 

from microbial parasites, bacterial invasion  to the skin , intestine and lung 

through stimulation antimicrobial peptides expression . Additionally , had 

another role in solid organs , it was able to prevention apoptosis and promot 

survival and proliferation cell  (Dudakov et al . , 2012 and Hill et al . , 

2013). Also , IL-22 in several cases cause organ damage and chronic 



inflammation because its uncontrolled expression , in some condition 

occurs dysregulation of IL-22 causes inflammation , while in other 

condition such as hepatitis and pancreatitis , play protective role via decrees 

inflammation and increase regeneration tissue . IL-22 has ability to act in 

wound healing and repair tissue damage , through capability to stimulation 

regeneration and increase cells production with ability to cause anti-

apoptotic effects  ( Huang et al . , 2015 ; Qin et al . , 2015 ) . 

2.6 Cytokine Gene polymorphisms  

A single nucleotide polymorphism (SNP) is an heritable variation in 

a one nucleotide that occurs at a specific location in the genome,, every 

variation is present within a population could be appreciable degree (e.g. 

> 1%). Investigation of DNA sequences displays extensive variability 

between individuals, and highest of the alterations in human genome results 

from SNP (Fareed and Afzal, 2013). 

"Genetic polymorphism stimulates diversity within a populace. It 

often persists over many generations because no single form has an overall 

advantage or disadvantage over the others regarding natural selection. A 

common example is the different allelic forms that give rise to different 

blood types in humans (Power et al., 2017). " 

Genetic polymorphisms have risen in newest years as an essential 

factor of severity determination and disease susceptibility. Polymorphisms 

are naturally happening DNA sequence differences, which contrast from 

gene mutations in that they happen in the typical healthy people and have a 

frequency of at least 1%. About 90% of DNA polymorphisms are SNPs 

owing to single base substitutions. Others contain deletion/insertion 

https://en.wikipedia.org/wiki/Nucleotide
https://en.wikipedia.org/wiki/Genome
https://www.sciencedirect.com/science/article/pii/S1110863012000687#!
https://www.sciencedirect.com/science/article/pii/S1110863012000687#!


polymorphisms, microsatellite and minisatellite polymorphisms (Maass et 

al., 2018).  Single nucleotide polymorphisms (SNPs),this act on reduce 

susceptibility or resistance to any infection , also may be use to diagnose 

some factors that contribute to cancers or  inflammatory disease because 

SNP occurs in regulatory regions for cytokine gene ( Bagheri et al . , 2006).  

One of the most main genetic markers are, SNPs because it is 

abundance occurs in the genome and methods for analysis is easy , SNPs 

represent simplest form of polymorphism to detection of the difference 

between two genomes selected randomly , naturally , occurs substitution of 

one nucleotide to another in specific location, this found  > 1 % of the 

population ( Medrano and de Oliveira , 2014 ). 

The high- quantity methods use to detect SNPs are : Sequencing ,  

DNA microarray , Taqman technology and MALDI-TOF mass 

spectrometry .  All those methods needed to reagents and tools was 

expensive, time-consuming and needed a large number of patients when 

use SNPs to detect diseases to avoid false results , this required in  

laboratories with limited resources and was unfeasible  ( Syvanen , 2005 ; 

Burbelo et al . , 2014 ) . 

     PCR-RFLP most commonly from other methods that using , but 

this methods require several expensive restriction enzymes and need 

to long periods from incubation ( Lajin et al . , 2012 ) . ARMS-PCR 

technique was used to detect SNP , but this methods less is popular because 

it requires two PCR reactions for determination SNPs in addition to time 

consuming . 

While Tetra-primer amplification refractory mutation system PCR 

(T-ARMS-PCR) , this methods is very important to detect (SNP) 



genotyping because having several features rapid , ease to perform , an 

inexpensive, and accurate method ( Fonseca et al . , 2013 ) . 

This method is a modification of ARMS-PCR , occurs amplifies wild 

and mutant alleles together , all four primers are addition in the same tube 

two inner primers was allele specific and lead to produce two bands and are 

different in size ( lower molecular weight ). This band appearance depend 

on wild or mutant allele is present, while two outer primers produce non – 

allelic was control band ( high molecular weight ),  and the location of 

mismatch is middle for the specific allele primers and use four primers in 

this methods    ( Singh et al ., 2014) . While in  ARMS-PCR the location of  

mismatch in 3′ end for the specific allele primers and utilize five primers . 

The principle of this methods is Taq polymerase lacking exonuclease 

activity in the 3′ → 5′ end and lead to slower of fails replication rats in this 

end, by use of inner and outer specific primers at the same amplification 

conditions , in this focus different alleles are amplified .  PCR product result 

from this reaction include three heterozygous and two homozygous bands 

appears on agaros gel in electrophoresis (Wang et al . , 2014 ) . shown in 

figure (2.5) explain the tetra-primer ARMS–PCR assay for detect SNP 

genotyping ( Medrano and de Oliveira , 2014 ) . T-ARMS-PCR assay 

represent successfully methods to detect SNPs and others genetic or 

biological markers that are associated with deferent disease such as effect 

TNF-α gene polymorphism in chronic pancreatitis patients (Sri Manjari et 

al . , 2014 ) . 



 

Figure ( 2.5) The tetra-primer ARMS–PCR assay for detection of SNP 

genotyping two allele-specific amplicons ( G, A ) are generated from using 

two pairs of primers , one pair produce G allele (P1: outer forward and P4 

: inner reverse) and other pair produce A allele (P2 :outer reverse and P3: 

inner forward) (Medrano and de Oliveira, 2014 ) . 
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3. Materials and Methods 

3.1 Equipment and Instruments 

      Equipment’s and instruments were used in the study are listed in Table 

(3.1). 

Table 3.1: Equipment and instruments were used in the study 

Equipment and 

Instruments 

Company Origin 

Incubator Thermaks Germany 

Centrifuge Hettich Germany 

ELISA washer Biotek USA 

ELISA reader Biotek USA 

Refrigerator (4°C ) and 

freezer (-20°C)  

Beko  Turkey  

Thermo block “global 

genomics partner  

Bioneer  Korea  

Exispin  Bioneer Korea 

Water bath  Wisebath daihan Korea  

Microwave  funai Taiwan  

Vortex  Fanem  Brasil  

Wisespin CF-10 Wisd  Korea  

Agaro-power  Bioneer  Korea  

Freezer  Royal  Japan  

Wise UV  Wisd ATTO Korea  

WiseTherm Wisd  Korea  

Rotor–geneQ QIGEN Germany 

Disposable Syringes  A.D.Medical Device UAE 

Micro centrifuge tube Grenier Germany  

Gel tube AFICO- DISP Jordan  

Vacuum EDTA tubes  AFICO - DISP Jordan 

Tips Gilson  China  

Tips –sterile  Bioneer  Korea  

Micropipette  Watson  Japan  
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3.2 Kits used in this study are listed in Table (3.2).  

Table 3.2: Kits used in the study 

Kits  Company Origin 

Immunological Kits 

IL-17A PeproTech USA 

IL- 17F  PeproTech USA 

IL- 21 PeproTech USA 

IL- 22  PeproTech USA 

Molecular kits 

RIBO- prep nucleic acid extraction 

kit (virus genomic) 

Amplisens Russia 

CMV-FRT PCR kit Amplisens Russia 

Genomic DNA Mini Kit Geneaid Korea 

 

3.3 The Chemicals 

It’s shown in table (3.3) 

Table 3.3: the chemicals that are used in this 

Chemical Name  Company Origin   

ethanol (Absolute) Biobasic  Canada 

The agarose  Biobasic  Canada 

10x TBE solution 

(Tris-Borate EDTA)  

Biobasic  Canada 

Ethidium bromide  Biobasic  Canada 

DNA loading dye Geneaid  Korea  

Deionized sterile D.W Bioneer  Korea  

Primers  Bioneer  Korea  

Accupower PCR Premix Bioneer Korea 

DNA molecular weight markers 

(100 bp) 

Bioneer Korea 
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3.4 Study sample: 

  The sample of study was 200 Iraqi patients with renal failure at age 

range (12-75 years) from Ibn Sina Center for kidney Dialysis in Baquba 

Teaching Hospital and 50 healthy controls at age range (14–49) years during 

the period from February to November 2018.  

The patients in this study included 126 males, 74 females, healthy 

controls 24 males, and 26 females. First step includes HCMV diagnosis in 

studied groups and second step was estimation of the immunological role for 

Th-17 in all groups by (IL-17A, IL-17F, IL-21 and IL-22). While final step 

includes detection of several single nucleotide polymorphisms (SNP) 

associated with these interleukins.  

   

3.5 Collection and Preparation of Samples 

Seven ml of vein blood samples were collected included 1 ml from 

whole blood with EDTA tube and storage in -20
°
C until use to detecting 

single nucleotide polymorphisms SNP and 2 ml with EDTA tube and 

separated by centrifugation at 4000 rpm for 10 min and storage in -20
°
C 

until use to diagnosis HCMV in study groups. While residual volume 4 ml  

put in gel tube and left 15 min to allow clotting at room temperature about  

20 -25 
°
C , after that the serum was separated by 3000 rpm for 10 minutes in 

centrifugation. The serum was collected and distributed in small tubes and 

stored in -20
°
C

 
until use to evaluate IL17A, IL-17F, IL-21 and IL-22 (Al- 

Khaweledy et al., 2014). 
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3.6 Parameters of Study  

3.6.1 Human Cytomegalovirus Diagnosis 

3.6.1.1 Extraction of Viral Nucleic Acid  

A. Principle 

RIBO-prep is a special kit used for extraction of nucleic acid. The kit 

consist of many reagents and chemicals . The kit is characterized by efficient 

and rapid as manual methods for produce pure DNA . The first solution is 

used for analysis of the cell was guanidine thiocyanate and destruction of 

proteins and precipitation of nucleic acids by use isopropanol. Extraction of 

DNA is an important step before PCR. The RIBO-prep is recommended for 

extraction of DNA or RNA from cerebrospinal fluid, blood plasma, saliva 

nasal, feces and amniotic fluid, the kit should be used at 18 – 25 °C.  

B. Content of kits: components of the extraction kit of nucleic acid as in 

Table 3.4  . 

Table 3.4: Components of nucleic acid extraction kit. 

Reagent Description Volume, ml Quantity  

Solution for Lysis  blue clear liquid 30  1 vial  

Solution for Precipitation  colorless clear liquid  40  1 vial  

Washing Solution 3  colorless clear liquid  50  1 vial  

Washing Solution 4  colorless clear liquid  20  1 vial  

RNA-buffer  colorless clear liquid  1.2  8 tubes  

 

C. Protocol for DNA/RNA extraction  

1. Lysis solution, it had kept at 2–8 °С, after that heating the solution for 60–

65°С for disappearance of the crystals.  
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2. Disposable tubes with its cap 1.5 ml , and 300 μl of lysis solution was 

labeled.  

3. The samples 100 μl was added to the test tubes that consists of lysis 

solution. 

4. The contents of tubes were mixed carefully by vortex, after this the tubes 

were put in centrifuge for five second and then kept at 65 °C for incubation 

for five minutes.  

5. Precipitation solution 400 μl was added and mixed by vortex.  

6. The centrifuge is used for separating of all material components used in 

all the test at 13,000 rpm for five minutes.  

7. Remove the supernatant layer by use of vacuum.  

8. Washing Solution3 (500) μl added for all test tubes then turn after close it 

for three for five times.  

9. All tubes were put into the centrifuge for at 13,000 rpm for 1–2 minutes.  

10. Supernatant layer had removed by use of vacuum aspirator from all test 

tubes.  

11. Washing Solution 4 (200) μl added for all tubes and turn it after close it 

for three to five times.  

12. All tubes were put into the centrifuge for 1–2 min at 13,000 rpm. 

13. Remove supernatant layer by use of vacuum aspirator.  

14. Incubation of all tubes for five minutes at 65 °C.  
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15. RNA buffer 50 μl was added in all tube were using , vortex for mixing 

the tubes then the tubes are put in the incubator for five minutes at 65 °C.  

16. All tubes were put into the centrifuge for 1 min at 13,000 rpm . 

      The supernatant layer consists of RNA and DNA. After that, it becomes 

ready for making RT-PCR. The RNA or DNA was stored at 4-8 °C for one 

day or not more than  -16 °C for one year.  

3.6.1.2 Detection of Human Cytomegalovirus by Real-time Polymerase 

Chain Reaction 

CMV-FRT is a kit used in PCR test in lab for amplification of nucleic 

acid. It could be used for detection of DNA of the human cytomegalovirus in 

suspected sample urine, saliva, urogenital, and blood. 

A. Principle 

CMV DNA detection by the polymerase chain reaction PCR is based 

on the amplification of pathogen genome specific region using special 

primers. In real-time PCR the amplified product was detected using 

fluorescent dyes. These dyes were usually linked to oligonucleotide probes 

that bind specifically to the amplified product during thermocycling. The 

real-time monitoring of the fluorescence intensities during the real-time PCR 

allows the detection of accumulating product without re-opening the reaction 

tubes after the PCR run.  

CMV-FRT PCR kit uses “hot-start”, which greatly reduces the 

frequency of nonspecifically primed reactions. “Hot-start” was guaranteed 

by separation of nucleotides and Taq-polymerase by using a wax layer or a 

chemically modified polymerase TaqF. Wax melts and reaction of 

components mix only at 95 ºC. Chemically modified polymerase TaqF is 

activated by heating at 95 ºC for 15 min . 
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B. Kits Compositions: contents of the AmpliSens CMV-FRT PCR kit 

variant FRT-100 F are listed in Table 3.5 .  

Table 3.5: Contents of the AmpliSens CMV-FRT PCR kit . 

Reagent  Description  Volume, ml  Quantity  

PCR-mix-1-FL 

CMV  

clear liquid from colorless 

to light lilac colour  

1.2  1 tube  

PCR-mix-2-FRT  colorless clear liquid  0.3  2 tubes  

Polymerase 

(TaqF)  

colorless clear liquid  0.03  2 tubes  

Positive Control 

complex (C+)  

colorless clear liquid  0.2  1 tube  

DNA-buffer  colorless clear liquid  0.5  1 tube  

Negative 

Control (C-) 

colorless clear liquid  1.2  1 tube  

Internal 

Control-FL (IC) 

colorless clear liquid  1.0  1 tube  

 

C. PCR Variant FRT-100 F Preparing 

Volume of DNA is 10 μl , while total reaction volume was 25 μl. It is 

prepared by: 

1. Warming of following kit, it included PCR-mix-1-FL-F, PCR-mix-2-FRT 

and polymerase TaqF, and then tubes are centrifuged. Several tubes are 

required for making the test, amplification DNA tube and control tube. 

2. Four tubes were used 2 controls and 2 non-controls.  
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The tube was put in vortex, and then centrifuges it briefly. After this 

transfer 15 μl of the prepared mixture to each tube.  

3. Using tips with aerosol filter, 10 μl of DNA was added, this is obtained 

from DNA extraction stage.  

4. Control amplification reactions are carrying out as:  

 

D. Amplification of DNA by RT- PCR 

1. Multiplication or amplification of DNA is done as in Table 3-6 .  

2. Sensitivity of the fluorescence channel changed depends on the Important 

Product Information. 

3. The tubes were Inserting into the reaction module of the instrument.  

4. The amplification program with fluorescence detection was running.   

5. Results had analyzed after the amplification program is finished.  
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Table 3.6: Amplification conditions of DNA by RT- PCR 

Rotor-type instruments 

Step Temperature, °С Time Cycles 

1 95 15min 1 

2 95 5s 5 

60 20s 

72 15s 

3 95 5s 40 

60 20s 

Fluorescence 

detection 

72 15s 

 

E. Data analysis  

Special software is used for analyzing the results of RT-PCR and 

measuring signals of the fluorescence by two channels:  

1- CMV DNA amplification signal in FAM fluorophore. 

2- IC amplification signal of the in JOE fluorophore.  

     Results are explained through crossing or not-crossing, wherever, the 

threshold line of the fluorescence curve should is similar to specific Ct level.  

Interpretation Principle:  

CMV DNA is detected if the Ct value. Moreover, the fluorescence curve 

of the sample should pass and cross the threshold line.  
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CMV DNA is not detected if the Ct value is not detected, especially if Ct 

value was less than threshold of the Ct value as determine by Information 

Bulletin.  

if the Ct value is not detected that mean the result is invalid, if Ct value in 

the channel was higher than the specified Ct value, PCR test must be 

repeated.  

     The analysis of results for being either positive and negative controls is 

explained in Table 3.7 . 

Table (3.7) Controls results of CMV DNA detection by RT- PCR. 

 

 

3.6.2 Determination of Immunological Parameter  

3.6.2.1 Determination of IL-17A 

Interleukin-17A are determined in serum for all samples patients and 

controls by using a ABST ELISA Micro wells kit from peprotech USA, this 

assay can be summarized as follows :-  

A. Description  

IL-17A ELISA is kit used for detection at range 16–1000 pg/ml as 

described in 3.6.2.5.   
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B. Kit Instruments  

 Plate of ELISA 96 well. 

 The antibody was prepared from dilute this in 22 ml phosphate buffer 

saline PBS.  

 Detection antibody was prepared from dilute this in 24 ml diluent 

solution.  

 Avidin-HRP conjugate was prepared from dilute 5.5µL this material 

in 11 ml Diluent solution. 

 Solution of ABTS. 

 Buffer for Washing: Tween-20 with PBS. 

 Buffer block:  bovine serum albumin 1 %with PBS. 

 Dilution: Tween-20 (0.05) % and BSA 1 % with PBS. 

 Standard: One vial was prepared series Dilution: (7.8, 15.6, 31.25, 

62.5, 125, 250, 500, and 1000 pg/mL).   

 

3.6.2.2 Determination of IL-17F 

Interleukin-17F are determined in serum for all samples patients and 

controls by using a ABST ELISA Micro wells kit from peprotech USA , this 

assay can be summarized as follows :-  

A. Description 

IL-17F is ELISA kit for human; it uses in range 32–2000 pg/ml as 

shown 3.6.2.5. 

B. Kit Contents 

 Plate of ELISA 96 well. 

 The antibody was prepared from dilute, this material in 100 ml 
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Phosphate Buffer Saline PBS.  

 Detection antibody was prepared from this dilute in 100 ml diluent 

solution.  

 Avidin-HRP conjugate was prepared from dilute 5.5 µL this material 

in 11 ml Diluent solution. 

 Solution of ABTS. 

 Buffer for Washing: Tween-20 with PBS. 

 Buffer block:  bovine serum albumin 1 %with PBS. 

 Dilution: Tween-20 (0.05) % and BSA 1 % with PBS. 

 Standard: One vial, was prepare series Dilution (7.8, 15.6, 31.25, 62.5, 

125, 250, 500, 1000, and 2000 pg/mL).  

  

3.6.2.3 Determination of IL-21  

     Interleukin-21 are determined in serum for all samples patients and 

controls by using a ABST ELISA Micro wells kit from peprotech USA , this 

assay can be summarized as follows :-  

A. Description  

IL-21 ELISA is kit that uses for human in range 32-2000 pg/ml as 

shown 3.6.2.5.   

B. Kit Contents  

 Plate of ELISA. 

 The antibody was prepared from dilute this material in 100 ml 

phosphate buffer saline PBS.  

 Detection antibody was prepared from dilute this in 100 ml diluent 

solution.  

 Avidin-HRP conjugate was prepared from dilute 5.5 µL this material 
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in 11 ml diluent solution. 

 Solution of ABTS. 

 Buffer for Washing: Tween-20 with PBS. 

 Buffer block:  bovine serum albumin 1 %with PBS. 

 Dilution: Tween-20 (0.05) % and BSA 1 % with PBS. 

 Standard: One vial, prepare series  Dilution (7.8, 15.6, 31.25, 62.5, 125, 

250, 500, 1000 , and 2000 pg/mL).   

 

3.6.2.4 Determination of IL-22 

Interleukin-22 are determined in serum for all samples patients and 

controls by using a ABST ELISA Micro cells kit from peprotech USA , this 

assay can be summarized as follows :-  

A. Description  

  IL-22 ELISA is kit uses for human in range 32–2000 pg/ml . 

B.  Kit Contents  

 Plate of ELISA. 

 The antibody was prepared from dilute in 21ml phosphate buffer saline 

PBS.  

 Detection antibody: prepared from dilute in 22 ml diluent solution.  

 Avidin-HRP conjugate: prepared from dilute 5.5 µL Avidin in 11 ml 

Diluent solution. 

 Solution of ABTS. 

 Buffer for Washing: Tween-20 with PBS. 

 Buffer block:  bovine serum albumin 1 %with PBS. 

 Dilution: Tween-20 (0.05) % and BSA 1 % with PBS. 

 Standard: One vial, prepared series dilution (7.8, 15.6, 31.25, 62.5, 125, 

250, 500, 1000 , and 2000 pg/mL).  
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3.6.2.5 Assay Procedure for all Interleukins  

Before carrying out the assay procedure of Interleukin detection, the 

kit is kept for thirteen minutes at 18-25°C. The assay is done according to 

the directions as follows: 

1. The wells of plate lined by antibody by anti-human interleukins 100 µL 

then the wells closed and incubated for 24 h at 18-25°C. Then remove 

wells content then washing the well by washing buffer 300 

µL/well/wash, after that turn off the plate of its face for removing all 

residual buffer. 

2. Putting block buffer 300 µL in the entire well, and incubated at 25 C for 

60 minutes, the washed again. 

3. An aliquot 100 µL of standards (7.8, 15.6, 31.25, 62.5, 125, 250, 500, 

and 1000 pg/mL and / or serum samples was dispensed into separate 

wells. The plate was incubated at 25 C for 24 hours and it was washed 

again.  

4. An aliquot 100 µL of detection antibody biotinylated anti-human 

interleukin antibody was dispensed in each well. The plate was incubated 

at room temperature for two hours, and then the washing step was 

repeated.  

5. Avidin-HRP conjugate 100 µL was putt in entire well. Then, the plate 

was incubated for 30 minute at 25 C, and was washed again.  

6. Finally, adding of the Substrate solution 100 µL, the color development 

was estimation by ELISA reader and absorbance at wavelength 450 nm. 

After 3, 6, and 9 minutes are time of the readings for calculations of 

results. 
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3.6.2.6 Calculation of Sample Results 

The sample results were calculated by interpolation from a standard curve 

that was performed in the same assay as that for the samples by using 

standard curve fitting equations for special interleukin. 

3.6.3 Cytokine Polymorphism Parameters 

3.6.3.1 Selection of Specific Sequence for IL-17A, IL-17F, IL-21 and IL-

22 Genes.  

This study focused on specific sequences for each IL-17A, IL-17F, 

IL-21 and IL-22 genes. Several researchers focused on studying relation of 

the sequencing in (4) genes and many illnesses such as leukemia, 

Rheumatoid Arthritis, multiple sclerosis, systemic lupus erythematous, and 

other diseases. Also there study (Kim et al., 2012) shows the association of 

thirteen SNPs in IL-17 genes was estimated in newly diagnosed in ESRD 

patients to explain the probable role of IL-17 genes on the progress of non-

diabetic ESRD. 

IL-21 located in 4q27 locus rs2221903 A/G located in the second 

intron of IL-21, while IL-22 located in 12q15 rs2227485 C/T  . In addition to 

IL-17A rs 2275913 G/A and IL-17F rs763780 C/T  were both located in 

adjacent places in chromosome 6p12 (Zheo et al . , 2015 ; Zacarias et al., 

2015; Gharibi et al .,2015 ). 
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3.6.3.2 Genomic DNA Extraction 

A. Principle of Genomic Human Extraction from Whole Blood  

The Presto™ Mini gDNA Kit is optimized for genomic and viral 

DNA purification from whole blood and biological fluids, chaotropic salt 

and Proteinase K are components that have a great role in analysis of 

protein, and make DNA to linked with glass fiber of the column. Wash 

buffer that containing ethanol used for removing the contaminants and 

purifying  DNA in TE or distal water.  

 

B. Content of Genomic DNA Extraction Kits  

The Presto™ Mini gDNA Kit as content shown in Table 3.8 .  

Table 3.8: Content of Genomic DNA Extraction Kits 

Volume Or Quantity  Component  

30 ml GT Buffer 

40 ml GB Buffer 

45ml W1 Buffer 

25ml (100 ml ) Wash Buffer (Add Ethanol) 

11 mg x 2 (1.1 ml) Proteinase K3(Add ddH2O) 

30 ml Elution Buffer 

100 GD Columns 

200 2 ml Collection Tubes 
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C. Protocol Procedure  

1. Sample Preparation 

Two hundred μl of blood was transferred to another tube, adding 20 μl 

of Proteinase K, then mixed by vortex for ten seconds, After this was 

incubated for 10 min at 60ºC. Inverting tubes are continually during 

incubation every three minutes. 

2. Lysis 

GB Buffer 200 μl was mixed with the sample, and mixed by vortex 

for 10 seconds. After that it was incubated for 10 minutes at 70 ºC. In 

addition, all samples are inverting during incubation between time and 

another time. 

3. DNA Binding 

Absolute ethanol 200 μl was mixed with the samples shaking, 

appearing the precipitate, and then pulled up by pipette. Put GD Column in 2 

ml Collection Tube. Then the mixture is transfer with the GD Column by 

centrifuge for 2 min at 14000-16000 rpm.  

4. Washing 

W1 Buffer 400 μl was mixed with GD Column. Centrifuging for 

thirteen seconds at 14000-16000 rpm and remove the supernatant. GD 

Column is put in two ml Collection Tube. Wash Buffer 600 μl had mixed 

with GD Column. Centrifuging for thirteen seconds at 14000-16000 rpm 

then removing the flow-through. GD Column put in 2 ml collection tube. 

Centrifuging at 14000-16000 for three minutes dry. 
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5. Elution 

For increase DNA concentration, reduce the elution volume for 30-50 

μl. If DNA concentration is high, the DNA elution should be volume 

increased to 200 μl. Transfer the dried GD Column to a clean 1.5 ml micro 

centrifuge tube. In addition, 100 μl of pre-heated Elution Buffer1, TE Buffer2 

or water3 was added into the center of the column matrix. Let stand for at 

least three minutes to allow Elution Buffer, TE Buffer to be completely 

absorbed. In addition, centrifuged for thirteen seconds at 14000-16000 rpm 

for elute DNA. 

 

3.6.3.3 Primer Design 

The primers was designed by software called Batchprimer3, wherever, 

several primers are designed by that software, primers of SSR, SSR and SNP 

primers (allele-specific, single-base extension, and tetra-primer ARMS 

PCR), furthermore, primer for DNA sequencing (You et al.,2008) as show in 

Table 3.9 . 

 

 

1 Ensure that Elution Buffer (10 mM Tris-HCl, pH8.5 at 25ºC) is added into the center of 

the GD Column matrix and is completely absorbed. 

2 Using TE (10 mM Tris-HCl, 1 mM EDTA, pH8.0) for elution is beneficial as EDTA 

preserves DNA for long term storage. However, EDTA will affect PCR and other 

sensitive downstream applications. Ensure that TE is added into the center of the GD 

Column matrix and is completely absorbed. 

3 If using water for elution, ensure the water pH is between 7.0 and 8.5. ddH2O should be 

fresh as ambient CO2 can quickly cause acidification. Ensure that water is added into the 

center of the GD Column matrix and is completely absorbed. DNA eluted in water should 

be stored at -20ºC to avoid degradation. 
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Table (3.9) The primers used in the study 

SNP System Primer Allele TM* 

 

Amplicon 

size 

rs2275913 

IL17A 

Forward 

inner 

primer 

279 TTCCCATTTTCCTTCAGACGG 299 G 61 193 

Reverse 

inner 

primer 

326 CCCCAATGAGGTCATAGAAGAATCTATT 

299                     

A 61 260 

Forward 

outer 

primer 

67 AATGGAAAATCAAGGTACATGACACC 92                          61 404 

Reverse 

outer 

primer 

470 GATGGATGAGTTTGTGCCTGCT 449  61  

rs763780 

IL17F 

Forward 

inner 

primer 

272 GAGTGGATATGCACCTCTTACTGCAAAC 

299 

C 62 158 

Reverse 

inner 

primer 

319 CGTCACCCCTGTCATCCAACA 299 T 62 106 

Forward 

outer 

primer 

214 AGACAGGACTTGTTGCAGAGCACTG 238  62 215 

Reverse 

outer 

primer 

428 ATGAATTCCGTTCCCATCCAGC 407  62  

rs2221903 

IL21 

Forward 

inner 

primer 

281 GCTCTGCTGCTTGCAGAAAAG 301      G 59 221 

Reverse 

inner 

primer 

326 AACAGACAATGGGGTTTTGTTTTATT 301 A 59 319 

Forward 

outer 

primer 

8 TCTGTTGTCACCAAGGCATAGC 29  59 493 

Reverse 

outer 

primer 

500 ATTGCCAGGAATGGTCAGTACC 479                            59  

Rs2227485 

IL22 

Forward 

inner 

primer 

278 GTGACCAAAATGCTTACTCCGT 299 T 58 180 

Reverse 

inner 

primer 

325ATAAAATGTTTTGATCTCCTATAGGGG 

299    

C 58 120 

Forward 

outer 

primer 

206 AGGACATGGGTCCTTTTTTTCT 227  58 251 

Reverse 

outer 

primer 

456 TGCAAGTGTTTCCCTAAAACGT 435  58  

*Tm Temperature of melting 
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3.6.3.4 Agarose Gel Electrophoresis 

Agarose gel electrophoresis was used after PCR amplification or 

genomic DNA extraction, to detect presence of PCR product and presence 

and integrity of the extracted DNA (Sambrook et al., 1989).  

a) Preparation of 1X TBE Buffer 

    This was prepared by adding 100 ml (10X TBE buffer) and distal water 

900 ml.  

b) Agarose Gel Preparation  

*1X TBE buffer 100 ml was kept in the baker.  

* adding agarose powder, add of 1 gm to prepare 1% agarose concentration 

for DNA detection and 2.5 gm to prepare 2.5% agarose concentration for 

PCR product detection . 

* By using microwave, the solution was heated to boiling until occurs 

dissolving occurs for all gel particles.  

* Solution had been cooled until 50-60 °C.  

* Five μl from Ethidium bromide 10mg/ml had been added to the agarose 

solution, and then the agarose has been stirred in order to be mixed and to 

avoid making bubbles.  

c) Horizontal Agarose Gel casting 

Both edges were sealed on gel tray with a cellophane tapes and comb 

was fixing in 1 cm away from one edge.  In addition, agarose solution has 

been added to gel tray. The agarose was loft at room temperature 30 minutes 

to be solid. Comb was removed carefully and transport gel tray to the gel 

tank. Tank was filled with 1X TBE buffer to become above the surface of 

the gel. 
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d) DNA Loading and Electrophoresis 

      Loading dye 2 μl Mixed with DNA 5 μl carefully inside the wells by 

electrical power for 13 minutes, DNA will be moved from cathode to anode 

because DNA has negative charge. UV transiluminator are used at 350 

Nano-meter for photographing, Ethidium Bromide is stain used for staining 

the bands on the gel. 

3.6.3.5 Tetra Primer ARMS-PCR genotyping 

T-ARMS-PCR reaction was carried out in a total volume of 20 μL do 

not calculate the dried pellet , and this reaction occurs by using PCR PreMix             

Bioneer , Korea . This premix consist of Taq DNA polymerase , dNTPs , 

buffer with 1.5 mM MgCl2 and stabilizer and tracking dye as shown in Table 

(3. 10) that involved the reaction mix .  

Table (3.10) Reaction Mix for T-ARMS-PCR 

N  Components  20 μl reaction volume 

1 Template DNA  4 μl 

2 Forward primer (10 pmole/ μl ) 

 Inner primer  1 μl 

Outer primer 1 μl 

3 Reverse primer (10 pmole/ μl ) 

 Inner primer  1 μl 

Outer primer 1 μl 

4 D.W. 12 μl 

 Total volume  20 μl 

 

While T-ARMS PCR amplification occurs under the following conditions as 

shown in Table 3.11.  
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Table (3.11) shown T-ARMS PCR amplification conditions 

Step Temperature 

(°С) 

Time Cycles 

Pre- denaturation  95 15min 1 

denaturation 95 20s  

25~35 Annealing  45~65 20s 

Extension 72 30s ~ 1 min/kb 

Final Extension 72 Optional 

normally 

3~5min 

1 

 

After reaction, the product maintains in (-20 c) until use. These 

products were loaded on agarose without used loading-dye mixture, and 

perform electrophoresis. 

  

3.6.4 Statistical Analysis 

SAS (2012) is software used for analysis of the differences between 

the factors and showing significant values was gotten among the parameters 

in LSD test was used to compare between means and Chi-Square test was 

used to compare between percentage in this study. 

      WINPEPI computer program (version 11.63) was used to estimate the 

statistical significance of the p values that was calculated with Fisher’s exact 

test as well as the ODD Ratio. 
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4. Result and Discussion 

4.1 Diagnosis of Human Cytomegalovirus in renal failure 

patients  

        Detection of human cytomegalovirus DNA in plasma between patients 

with renal failure and control by using sensitive molecular techniques, 

qualitative real- time PCR. Figure 4.1 and 4.2 showed the positive and 

negative results for some renal failure sample.  

        These results showed a highly significant difference between both 

groups. The HCMV DNA was detected in (48 out of 200) or 24% in 

patients, while in control group (0 out of 50) or 0.0 % as in table 4.1.  

        Also, the HCMV DNA was detected in males 11%, while in females 

was 13%, with highly significant differences was noticed among both sexes 

at P value < 0.01, As shown in Table 4.2. 

        This study had agreed with Kao et al. (2002), in their study, which was 

conducted in Thailand with higher difference titer between patients on 

hemodialysis, which infected with HCMV.  

        The results of this study disagreed with Pablo et al., (2010) because 

their study showed low present age of positively for HCMV DNA in blood 

samples.  "Due to possibly this، samples got during latency phase and 

observed highly differentiated HCMV-specific cells that depend on antigen 

for survival indicates that HCMV induces local، low-grade infection, 

perhaps occurring in salivary glands and kidney  " . 

        In addition, the results of the study agreed with (Al-azzawi, 2012) noted 

that female were more HCMV infection than males. Moreover, Yasir (2012) 

also illuminated that female had higher HCMV infection than male. Also 

(Cannon et al., 2010 and Sepehrvand et al., 2010) observed generally 
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females had higher HCMV infection than males, although in most studies. In 

addition to Cavlek et al. (2015) shows that similar results, women were 

prevalent was 96.3%, and men were 87.0%. 

 

Figure 4.1 Positive result for HCMV using real-time PCR in renal 

failure patients. 

 

Figure 4.2 Negative and positive result for HCMV using real-time PCR 

in renal failure patients. 
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Table 4.1 HCMV prevalence in Renal Failure patients and controls 

  

Groups 

Patients  Controls 

HCMV 

POSTIVE 
N 48 N 0 

% 24% % 0% 

NEGATIVE 
N 152 N 50 

% 76% % 100% 

TOTAL 
N 200 N 50 

% 100% % 100% 

Chi-Square (χ2) 

 

 --- 

 

12.708 ** 

 

--

  

15.625 ** 

 

** (P<0.01).  

 

Table 4.2 HCMV prevalence in Renal Failure patients according to sex 

  

PCR HCMV 
Total 

Positive  Negative 

Sex 

Male  
N 22 N 104 126 

% 11% % 52% 63% 

Female  
N 26 N 48 74 

% 13% % 24% 37% 

Total 
N 48 N 152 200 

% 24% % 76% 100% 

  Chi-Square (χ2) 

 --  

0.327 **  

   -- 

8.19 ** 

 

 9.52 ** 

 

 ** (P<0.01).  

 

Table 4.3 Showed highly significant differences between all age groups in 

P> 0.01, the age groups 10-20 and 21-30 appeared the same result infection 

by HCMV 3out of 200 (1.5%) respectively .  In addition, the  group 31-40 



Chapter Four: Results and Discussion                                                  59 

 

 

7out of 200 (3.5%). In addition, the age group 41-50 appeared a positive rate 

11 out of 200 (5.5%) and the age group 51-60 appeared a positive rate 10 out 

of 200 (5%), and the last age group 61-75 appeared a positive rate 14 out of 

200 (7%).  These results showed the age group 61-75 showed the highest 

rate of infection among other groups.  

         Furthermore, other studies such as (Fowler and Pass, 2006) found that 

a higher frequency of positively of HCMV 98% at 36-42 group. this 

population exposures often to HCMV. While the study of Thomas et al., 

(2007) had shown that children age group might more be CMV infection 

than parent and other adults in family. Generally, the tissue-invasive disease 

was associated with the highest viral loads, while asymptomatic CMV 

infection was associated with the lowest (Thomas et al., 2007). 

        The CMV prevalence rate was increasing with age (p < 0.001) they 

were observed in Turkey by (Ataman et al. , 2007).  Also, the relationship 

between the increase of age and increase of prevalence rate was observed in 

Madrid (de Ory Manchón et al.,2001), also (Cavlek et al., 2015) had 

established, progressive increase in CMV prevalence rate was detected in 

hemodialysis patients according to increasing age. 

        Variable procedures to detect CMV perhaps may had contributed to the 

differences observed. Immunocompromised patients were high exposure to 

infect with different pathogens, such widespread disease as CMV. Thus, fast 

diagnosis of CMV infection was represented a great important factor in 

guiding antiviral therapy and in avoiding finished treatment with 

immunosuppressive drugs. Recently, before the start of clinical disease is 

preferred in high-risk patients may occur treatment of HCMV infection 

(Jahan, 2010). 
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Table 4.3 HCMV virus prevalence in patients according to age groups. 

Age 

in years 

PCR HCMV 
Total 

Positive  Negative 

10  - 20  
N 3 N 3 6 

% 1.5% % 1.5% 3% 

21  - 30  
N 3 N 9 12 

% 1.5% % 4.5% 6% 

31  - 40   
N 7 N 27 34 

% 3.5% % 13.5% 17% 

41  - 50   
N 11 N 33 44 

% 5.5% % 16.5% 22% 

51  -  60   
N 10 N 40 50 

% 5% % 20% 25% 

61  -  75   
N 14 N 40 54 

% 7% % 20% 27% 

Total  
N 48 N 152 200 

% 24% % 76% 100% 

Chi-Square (χ2)  --- 
 2.627 

NS 
 -- 

8.053 

**  
 8.598 ** 

** (P<0.01).  

 

     Cytomegalovirus CMV represent a member of Herpesviridae in the viral 

family. The viruses cause several problems, which are recognized in various 

populations such as transplant recipients, renal failure, infants, and 

immunodeficiency. Some Researchers consider increasing of HCMV as an 

etiologic factor for chronic infection and consider a indication of immune 

disorder. The ability of cytomegalovirus for reason some disease is 

associated with the ability to establish and retain latent stage . Their study 
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was improving an increase in CMV prevalence is related to a group of 

chronic kidney disease patients specially early stages (Wall et al. , 2013).  

        This result of CMV frequency in plasma samples, agreed with (Jennifer 

et al., 2012) that found viruses in urine, tears, semen, respiratory droplet, 

stool, breast milk, and vaginal or cervical secretions. In this study according 

to gender groups, CMV DNA was more in females than males, with 

significant difference between them. The explanation of the result, because 

females may have more contact with CMV than males and may occur 

reactivation of HCMV in females during pregnancy or stimulation occurs in 

older women especially. This reactivation happens in the CMV , and this 

phase increases in patients suffering from immunecompromised (Yasir, 

2012). 

        Females in reproductive age from 15 to 20 years and 20 to 40 years, 

wane exposured to HCMV infection. HCMV infection in these females is an 

important risk factor for congenital disease that causes motherly HCMV 

infection, females were cared to immunocompromised persons and children , 

these persons were more exposure to CMV from than other groups (Yasir, 

2012). 

     Renal failure patients may have more risk of encountering HCMV by of 

several causes such as:- blood transfusion frequently and contaminated 

dialysis apparatus during receiving hemodialysis (Levey et al. ,2005). In 

spite of reports of high prevalence HCMV infection in renal failure patients 

(66-84%), HCMV infections in individuals had rarely been described 

(Falagas et al.,1996 and Lee et al.,2005).  
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4. 2: Distribution of Subjects 

4.2.1: Distribution by Gender 

        According to gender, distribution of renal failure patients showed a 

high significant difference among both sex, 126 (63%) were males and 74 

(37%) were females out of 200 as in table (4.4).  These results disagree with 

results of (Alwahaibi et al., 2016) whose study has no significant difference 

between two genders, a group that consisted of 53 renal failure patients (28 

males and 25 females).  Also disagree with (Saleh and Albayati, 2017), in 

their study included 100 samples: males sample were (61) and females were 

(39) but no significant between both sexes also this study incompatible with 

Jumaah (2013).  

 On the other hand, the result of this study agrees with Kadhum (2008) 

showing a significant difference between the two genders. Several causes 

lead to this result, for example, difference sample size and sits of study, rate 

of working in the day, take proteins and increased body mass in males, these 

lead to renal failure in males more than females (Saleh and Albayati, 2017).  

Table 4.4 Distribution of the study groups according to gender. 

  

 Study groups 

Patients  Control 

Sex 

Male  
N 126 N 24 

% 63% % 48% 

Female  
N 74 N 26 

% 37% % 52% 

Total 
N 200 N 50 

% 100% % 100% 

Chi-Square (χ2) 

 -- 

9.52 **  

 

--

  0.847 NS 

** (P<0.01).  
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4.2.2: Distribution by Age: 

        Results of this had shown that the minimum age was 12 and 14 years 

for patients and controls respectively. Whereas the maximum age recorded 

was 75 and 49 years for patients and controls respectively, with a mean age 

of 49.5 ± 5.91 years in patients and 30.3 ± 3.62 years in controls as in table 

4.5. These results agree with the results of (Alwahaibi et al., 2016). In their 

study, the mean age was 51.0±13.6 years.  Also, agree with Saleh and 

Albayati (2017), the mean age range was about (44.7 ± 22.1 years) in their 

study. In table 4.6, the age distribution in renal failure showed the age 

between (61-75) years represented by 27 patients more than other groups 

and that lead to the highly significant difference between all groups. This 

study was compatible with (Jumaah, 2013) because of kidney function 

decrease with age. 

Table 4.5 Distribution of the Study Groups According to minimum and 

maximum. 

Age of study groups in years  

Study  

groups 
N Minimum Maximum Mean   

LSD 

value 

Patients  200 12 75 49.5 ± 5.91 
6.831 **   

Control  50 14 49 30.3 ± 3.62 

Total    250  ---  -- ---  ---  

 ** (P<0.01).  

 

 

 

 

 

 



Chapter Four: Results and Discussion                                                  64 

 

 

Table 4.6 Distribution of the Study Groups According to Age Group. 

Age  

in years  

Study group 

      Patients Control 

10  - 20  
N 6 10 

% 3% 20% 

21  - 30  
N 12 16 

% 6% 32% 

31  - 40  
N 34 12 

% 17% 24% 

41  - 50   
N 44 12 

% 22% 24% 

51  -  60   
N 50 0 

% 25% 0% 

61  -  75   
N 54 0 

% 27% 0% 

Total  
N 200 50 

% 100% 100% 

Chi-Square (χ2) 8.792 ** 9.566 ** 

** (P<0.01).  

 

4.3 Immunological Parameter 

4.3.1 Serum levels of IL-17A 

          The results of current study showed that a mean level of IL-17A in 

serum patients group was (298.51 ± 7.78) pg/ml higher than control group 

was (127.78 ± 5.60) pg/ml, with high significant different between two 

groups (P<0.01), as shown in table (4.7). 
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Table 4.7 Levels of IL-17A between renal failure and control group 

Group  No  Mean ± SE of IL-17A 

Patients  200 298.51 ± 7.78 pg/ml 

Control  50 127.78 ± 5.60 pg/ml 

LSD value --- 31.213 ** 

P-value --- 0.0001 

** (P<0.01). 

 

4.3.2 Serum Levels of IL-17F 

        The results of present study showed that a mean level of IL-17F in 

serum patients group was (394.61 ± 13.10) pg/ml higher than control group 

(101.74 ± 9.12) pg/ml, with high significant difference among both groups 

(P<0.01), as shown in table (4.8) . 

Table 4.8 Levels of IL-17F among renal failure and control group 

Group  No  Mean ± SE of IL-17F 

Patients  200 394.61 ± 13.10 pg/ml 

Control  50 101.74 ± 9.12 pg/ml 

LSD value --- 52.463 

P-value --- 0.0001 

** (P<0.01). 

 

4.3.3 Serum Levels of IL-21 

       Results of the present study showed a mean serum level of IL-21 in 

patients group was (312.17 ± 9.79) pg/ml higher than control groups (128.76 

± 10.13) pg/ml, with highly significant differences between two groups 

(P<0.01), as in table (4.9) . 
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Table 4.9 Levels of IL-21 between renal failure and control group 

Group  No  Mean ± SE of IL-21 

Patients  200 312.17 ± 9.79 pg/ml 

Control  50 128.76 ± 10.13 pg/ml 

LSD value --- 39.891 

P-value --- 0.0001 

** (P<0.01). 

 

4.3.4 Serum Levels of IL-22 

        Results of the present study showed a mean serum level of IL-22 in 

patients group was 413.09 ± 9.28 pg/ml higher than the controls group 

290.40 ± 12.21 pg/ml. Also, show a highly significant difference between 

the two groups (P<0.01), as in table (4.10). 

Table 4.10 Levels of IL-22 between renal failure and control group 

Group  No  Mean ± SE of IL-22 

Patients  200 413.09 ± 9.28 pg/ml 

Control  50 290.40 ± 12.21 pg/ml 

LSD value --- 38.542 

P-value --- 0.0001 

** (P<0.01). 

 

        In this study, estimated the T helper 17 cytokine profile (IL17A, IL-

17F, IL21 and IL22) in renal failure patients, and compared this group with 

the healthy controls. This study, showed a highly significantly increased in 

levels of T helper 17  cytokine profile IL17A, IL-17F, IL21 and IL22 in 

renal failure patients as compared to healthy control. All these results are 

shown in tables (4.7), (4.8), (4.9) and (4.10). 
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        In this study, the levels of IL-17A and IL-17F in serum was highly or 

increased in patients group compared with control samples, in addition to 

similar results as shown in the study was conducted by Azadegan-Dehkordi 

et al. (2015).  

         T helper 17 able to produce IL-17A, in addition to IL-17F, IL- 21, IL-

22, and these interleukins play an essential role as pro-inflammatory 

mediators. Several researchers notable role of Th1 and Th17 cells in kidney 

injury or renal inflammatory diseases (Burkett et al. , 2015). Th17 is 

responsible on inflammation by produce IL-21, IL- 22, IL-17A, IL-17F and 

TNF-α, and this inflammation represents important cause to regulated 

expression for pro-inflammatory and several chemokines: (CXCL1, CXCL8, 

and CCL2 and IL-6) these activation resulting from the inflammatory 

response. These mediators act to increase attracting different immune cells 

to target organ injury ( Krebs et al . , 2017). 

         T helper -17 cells represent a third subclass from CD4+T cells with a 

pro-inflammatory role. Interleukin-17A was produced by Th17 cells, and 

this interleukin plays an essential role in separation and destruction of tissue 

in inflammation and autoimmune disease (Yoon et al., 2006 and Kolls and 

Linden, 2004). 

         Csiszar and Ungvari (2004) noted non-significance differences among 

pre-dialysis and hemodialysis patients in detected Th17 cell percentage. This  

discovery means that immune activation by Th17 cell in ESRD patients may 

be independent of the severity of uremic condition and therefore, could not 

be corrected by effective dialysis, The increase of Th17 is associated with 

the increase of vascular inflammation and the progression of atherosclerosis. 

(Csiszar and Ungvari ,2004) .  
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         Zhang et al. (2010) and Turner et al. (2010) suggested that HD cannot 

correct immune dysregulation, and it may be associated with the still 

increased cardiovascular risk in HD patients compared to the general 

population. 

         There are several factors contributed to tissue inflammation such as 

matrix metalloproteases, chemokines and proinflammatory cytokines such as 

IL-17A (Chen et al., 2012). Interleukins 17A has been considered as an 

essential role in the human immune system. The kidney was affected by all 

types of immunity in the body including systemic and organ-specific 

immunity all these led to kidney injury (Kitching and Holdsworth, 2011).  

        Also this result in table (4.7) agrees with (Chung et al., 2012) has 

improved , increase of IL17A level End-Stage Renal Disease (ESRD), which 

lad to activation of effector T  cell , also (Chung et al., 2012)  indicated a 

reduced number of T naive cells in renal failure patients group.  

        In additionally, the results in a table (4.7) and (4.8) agree with (Lang et 

al., 2014) taking105 hemodialysis patients, and improving non-equal 

activates between Th17 and Treg cells number. Also, observed a reduced 

number of Treg cells and an increase of Th17 cell numbers.  

        Activation and differentiation of Th17 cell were associated with several 

factors such as nutritional status, the phosphate level in serum, and the 

period of dialysis in this patient. An increased Th17 cell and cytokine Th17 

profile were observed in End-Stage Renal Disease (ESRD) with patients 

suffering from higher albumin and phosphate levels in serum. Also, increase 

the level of cytokine Th17 profile in end-stage renal disease patients without 

diabetes mellitus, and in younger patients (Lang et al., 2014). 
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        In addition to IL-17A, there are present several members represent 

effector cytokine as a TH17 response against kidney damage, such as IL-

17F, IL-21, and IL-22 all these contribute to kidney failure (Tulone et al., 

2011 and Summers et al.,2014).  

         The kidneys are most exposure to local manifestations of systemic 

autoimmunity or pathogenic immune responses such as renal autoantigens.  

Many studies improved that human have Th-17 cells contrast from Th-1 and 

Th-2 cells by cytokine expression profile, and cytokines that stimulated their 

differentiation. IL-6, IL-1, TGF-β, and IL-21. These consider the key for 

transcription factors to prompt and mediate Th-17 cell differentiation in 

humans (Palmer and Weaver, 2010).  

        Interleukin-23 is also critical for the development and maintenance of 

the Th-17 cell subset. The th-17 subset was associated with organ-specific 

autoimmune inflammation and also had roles in renal failure (Bagheri et al., 

2013).  

         Also, results in table (4.9) and (4.10) agree with study of  Azadegan-

Dehkordi et al.,(2015) , their study observed cytokine Th17 profile (IL-17A, 

IL-17F, IL- 21 and IL-22) secretion from Th-17 cell and can play an 

essential role as pro-inflammatory mediators in kidney injury renal disorder 

diseases such as glomerulonephritis. 

Results in the table (4.9) disagres with results of Pawlak et al., ( 2011) who 

recorded that IL-21 levels were decreased in hemodialysis patients than 

controls while the increase in the concentration of some pro-inflammatory 

cytokines such as IL-6 and TNF-α were in HD patients than controls.  

        Moreover, the results in a table (4.10) agree with results of ( Qu et al., 

2013), noted that an IL-22 has a protective role in preventing the expansion 

of nephritis and observed increased ratio in IL-17 and IL-22 levels in serum 
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of patients with renal failure. While the results of this study was not 

compatible with the results of (Yang et al., 2013) who founded that higher 

level of IL-17 and lower level of IL-22 exist in renal failure patients as 

compared to controls group. Also, another study was conducted by 

(Weidenbusch et al., 2018 ) showed an increase of IL-22 level in kidney 

injury patients. 

         Interleukin -22 is a type of IL-10 cytokine family, was produced by 

CD4+ T helper Th17 and Th22 subset and innate lymphoid cells. IL-22 

maybe play either a pathogenic or a protective role in the promotion and 

development of autoimmune and inflammatory diseases. Recently some 

studies had reported the role of IL-22 effectively in enhances renal injury 

and preserves renal function in acute renal injury by prevention 

inflammation. Although these remarks involve the importance of IL-22 in 

metabolism variation and renal protection, role of interleukin -22 in the 

progress of HD has not been clear (Kulkarni et al., 2014 and Wang et al., 

2017).  

        According to sex results in a table (4.11) shows that mean level of IL-

17A, IL-17 F, IL-21 and IL-22 in females patients, was 295.50 ± 12.34 

pg/mL, 425.51 ± 20.21, 294.74 ± 16.13 and 425.68 ± 13.19 respectively. 

While the mean of the level of IL-17A, IL-17 F, IL-21 and IL-22 in males 

patients was, 298.96 ±16.08 pg/mL, 374.29 ± 16.90 pg/mL, 321.01 ± 12.28 

and 405.43 ± 12.46  respectively with a non-significant difference was 

indicated among both sexes. 
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Table (4.11) Effect of sex on levels of IL-17A, IL-17F, IL-21 and IL-22 

in the serum of renal failure patients 

Group  Mean ± SE 

IL-17A IL-17F IL-21 IL-22 

Male  298.96 ±16.08 374.29 ± 16.90 321.01 ± 12.28 405.43 ± 12.46 

Female  295.50 ± 12.34 425.51 ± 20.21 294.74 ± 16.13 425.68 ± 13.19 

LSDvalue 31.78 NS 53.35 NS 39.87 NS 36.988 NS 

P-value 0.894 0.0548  0.215 0.765 

NS. Non-Significant. 

 

     According to age as in table (4.12 ), the results recorded that the level of 

IL17A in age group is less than 40, 40-50 and more than 50 years group was, 

304.72±16.42pg/mL, 269.73 ± 13.75 pg/mL and 307.29 ± 11.14 pg/mL 

respectively with non-significant differences. Also, the level of IL17F in age 

group Less than 40, 40-50 and more than 50 years group was 394.41 ± 24.77 

pg/mL, 390.58 ± 29.42 pg/mL and 394.22 ± 18.09 pg/mL respectively with 

non-significant differences. Moreover, the level of IL21 in age group Less 

than 40, 40-50 and more than 50 years group was 313.19 ± 18.10 pg/mL, 

287.87 ± 19.96 pg/mL and 321.20 ± 14.22 pg/mL respectively with non-

significant differences. 

         While the level of IL-22 in age group is less than 40, 40-50 and more 

than 50 years group was 460.68 ± 18.68 pg/mL, 415.06 ± 15.73 pg/mL and 

388.15 ± 13.23 pg/mL respectively with the significant difference among 

both groups according to age. 
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Table (4.12) Effect of age on levels of IL-17A, IL-17F, IL-21 and IL-22 

in the renal failure serum of patients 

Age 

group/ 

year  

Mean ± SE 

IL-17A IL-17F IL-21 IL-22 

Less 

than 40 
304.72 ± 16.42 394.41 ± 24.77 313.19 ± 18.10 460.68 ± 18.68 

40-50 269.73 ± 13.75 390.58 ± 29.42 287.87 ± 19.96 415.06 ± 15.73 

More 

than 50 
307.29 ± 11.14 394.22 ± 18.09 321.20 ± 14.22  388.15 ± 13.23 

LSD 

value 

39.88 NS 66.96 NS 50.03 NS 46.41 ** 

P-value 0.137 0.896 0.473 0.0085 

** (P<0.01), NS. Non-Significant. 

 

         According to positivity HCMV infection, the mean level of IL-17A, 

IL-17 F, IL-21 and IL-22 in serum renal failure patients, shows non-

significant difference among patients groups, positive and negative. There 

were the level of (IL-17A , IL-17F , IL-21 & IL-22) in patients with renal 

failure that are positive to HCMV infection was (296.18 ± 15.89 pg/mL, 

376.16 ± 24.86 pg/mL, 291.12 ± 19.81 pg/mL and 399.04 ± 19.04 pg/mL) 

respectively.  

         Whereas the level in negative to HCMV renal failure patients was 

(298.13 ± 8.97 pg/mL , 398.81 ± 15.34 pg/mL, 317.51 ± 11.25 pg/mL and 

417.35 ± 10.57 pg/mL) respectively see table (4.13). 
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Table (4.13) Effect of HCMV infection on levels of IL-17A, IL-17F, IL-

21 and IL-22 in the serum of renal failure patients 

 

HCMV 

Mean ± SE 

IL-17A IL-17F IL-21 IL-22 

Positive  296.18 ± 15.89 376.16 ± 24.86 291.12 ± 19.81 399.04 ± 19.04 

Negative   298.13 ± 8.97 398.81 ± 15.34 317.51 ± 11.25 417.35 ± 10.57 

LSD 

value 

36.05 NS 60.52 NS 45.23 NS 41.95 NS 

P-value 0.977 0.492 0.276 0.405 

NS. Non-Significant. 

 

        As regard to, correlation coefficient-r among all Th17 cytokine profile, 

as shown in table 4.14 . The result showed that non-significant differences 

among cytokines at level (P<0.05), while a significant correlation between 

IL-17A & IL-22 between IL-17F& IL-21 at level (P<0.05). 

Table (4.14) Correlation coefficient between IL-17A, IL-17F, IL-21 & 

IL-22 in renal failure patients 

Parameters  Correlation 

coefficient-r 

Level of sig. 

IL-17A & IL-17f -0.002  NS 

IL-17A & IL-21 0.08 NS 

IL-17A & IL-22 -.14 * 

IL-17F& IL-21 -0.14 * 

IL-17F& IL-22 -0.04 NS 

IL-21 & IL-22 -0.04 NS 

* (P<0.05), NS. Non-Significant. 
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       The results in table (4.11) are showed no significant differences between 

level of (IL-17A, IL-17F, IL-21& IL-22) in patients group according to 

gender (males and females). Also, the results in table (4.12) showed no 

significant differences among three patients age as regard to the level of IL-

17A, IL-17F and IL-21, while IL-22 show significant differences between 

age patients group. These results agree with Muhammed et al., (2016) shows 

no significant differences in both of age group and both sexes of all the 

patients in IL-17 family. IL-17 induces the recruitment of immune cells in 

peripheral tissues. This response requires the activation of NF-kB after the 

commitment of IL17 to its receptor IL-17R (Lin and Karin, 2007). 

         Interleukin-17A and Interleukin-17F play a primary role in the 

development of inflammation and also act as a host defence against infection 

by promoting gene expression that are encoded for several pro-inflammatory 

cytokines and chemokines (Amarilyo et al. , 2014). 

        Result in tables (4.11) and (4.12) around the level of IL-21 agree with 

 ( Pawlak et al., 2011) who recorded that a level of IL-21 in serum was not 

influenced by age and gender. 

        IL-21 greatly affects functional activation, growth and survival of 

natural killer, T and B-lymphocytes. In current results suggest that the higher 

production of IL-21 can be relatively affected by enhanced removal of some 

uremic toxins in end-stage renal failure patients ( Pawlak et al., 2011).  

         IL-21 production regulated by activated CD4+ T cells, mainly Th-17 

cells. IL-17 produced from Th-17 effector cells act on induce kidney 

inflammation and cause tissue damage and promoting the secretion of 

chemokine and pro-inflammatory cytokines by local cells ( Kitching and 

Holdsworth, 2011). IL-21 signalling and other interleukins production from 

activated Th17 cells are playing an essential role in the inflammatory and 
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autoimmune state, for example, glomerulonephritis, recently Turner et al. 

(2010) have emphasized that possible importance of the Th-17 response in 

cause renal inflammatory disease (Turner et al. ,2010). 

         Whereas according to positivity of HCMV infection, the mean level of 

IL-17A, IL-17 F, IL-21 and IL-22 in serum renal failure patients, show no 

significant difference among patients with and without HCMV infectivity, as 

in table (4.13). The results of the current study agree with results of 

Hartigan-O'Connor et al. (2011), who indicated that Th-17 cell population 

were not associated with HCMV specific CD4+ T cell responses. Opposing 

our conjecture, but was associated with CD8+ T cell responses (Hartigan-

O'Connor et al., 2011). 

        Th17 cells recognized by evaluating IL-17 production by CD4+ T cells 

after motivation by anti-CD28 and anti-CD3, both polyclonal act as stimuli. 

Determination of lower IL-17 creation in patients with HCMV was returned 

to a general loss for cells that produce cytokine (Hartigan-O'Connor et 

al.,2011). 

       Patients with HCMV have a low ratio from CMV specific CD4+T cell, 

as compared with healthy control, while CD8+T cell was similar in 

responses. Patients with HCMV recognised by a lesser number of circulating 

Th-17 cells.  

        Th17 cytokine profile, the result in the table (4.14) show a non-

significant correlation in all correlation except IL-17A & IL-22 and IL-

17F& IL-21. This result agrees with findings of Reynolds et al. ( 2010), 

which improved IL-17A and IL-17F were highly homologous in several 

characterize also bind to the same receptor.  Additionally, these cytokines 

were secreted as disulfide and associated with homodimers or heterodimers; 
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these features are leading to have similar biological activities ( Reynolds et 

al., 2010).   

         Interleukin-17F was more similarity to IL-17A; both IL17A and IL17F 

genes were several stimulation cytokines and chemokines expression (Chang 

and dong, 2009). Many studies have revealed about overexpressed for  IL-

17A and IL-17F in several tumour types such as breast cancer, ovarian 

cancer and cervical cancers (Yang et al . , 2012; Lan et al.,2013 

 

4.4 Cytokine Polymorphism Analysis of IL-17A, IL-17F, IL-21 

and IL-22 

4.4.1 DNA Isolation >>> 

        Extraction DNA from blood samples by using genomic DNA extraction 

instrument (presto mini) to separate a pure nucleic acid (DNA) for Tetra 

ARMS PCR. This technique consist of lyses of RBC and removing 

dissolving unwanted contaminants such as RNA & proteins shown figure 

(4.7). 

 

Figure 4.3 electrophoresis profile of Genomic DNA bands visualized under 

UV after staining with ethidium bromide on a run 1% agarose gel at 100 

volts for 15 minutes 
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4.4.2 Analysis of IL-17A Gene Polymorphism 

In IL-17A (rs2275913), lengths of fragment of specific amplicons as (G 

allele) was (193 bp) and A allele was (260 bp). There are two specific 

heterozygosity amplicons. As well as, amplicons (non-indicative) is 

resulting from the primer pairs (404 bp for the Two outer primers) show 

Figure 4.8 . 

 

Figure 4.4 Electrophoresis profile of IL-17A (rs2275913) locus genotyping by T-ARMS-

PCR on a 2.5% agarose gel stained with ethidium bromide (1 hr , 150V/cm, 1X Tris-

acetic buffer).lanes (1,6,8,10,11,12,15,16,17,18 ) showed two bands sized 404 bp , and 

193 bp indicated GG homozygous. Lanes ( 2,4,5,7 ) showed three bands sized 404 , 

250,193 bp indicated GA heterozygous and lanes ( 9,13) showed 2 bands sized 404 , and 

250 bp indicated AA homozygous ; M   represents the DNA marker (Bioneer, Korea).  

 

       IL-17A alleles and genotypes are isolated from renal failure patients and 

controls. The IL-17A (rs2275913) GA, AA and GG genotypes figure 4.8 

were detected in 18 (26 %), 11 (16 %) and 41 (58 %) patients, and in 4 (13 

%), 8 (27 %) and 18 (60 %) controls, respectively. Frequency of genotype 
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GA, AA and GG significantly increase in the groups of patients compared 

with control. 

        The genotype GG recorded a highly ratio in both groups patients and 

control (58-60%), which made it the common genotype for this locus in the 

Iraqi population. Both homozygous genotypes showed preventive factor 

according to the odds ratio (0.51, 0.94), while GA genotype according to 

odds ratio considers as a risk factor. The analysis of the allele impact, 

including both genotypes that are containing A allele, showed no significant 

association with the patient group compared with control (p= 0.584). 

According to OR, allele A tends to be risky allele, while allele G tends to be 

a preventive allele (Table 4.15).  

         According to the sex, the results in table (4.16) showed both 

homozygous genotypes preventive factor according to the odds ratio (0.57, 

0.94), while GA genotype according to odds ratio is considered as a risk 

factor. According to OR, allele G tend to be risky allele, while allele A tends 

to be a preventive allele. 

        While according to HCMV infection the results in Table (4.17) showed 

the genotype GG as preventive factor according to the odds ratio (0.87), 

while GA and AA genotype according to odds ratio are considered as an 

etiological factor (1.09,1.13 ) respectively. Also, according to OR, allele A 

tends to be risky allele, while allele G tends to be a preventive allele. 
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Table (4.15) Distribution of genotypes for the IL-17A (rs2275913) gene 

samples of renal failure patients and healthy controls. 

SNP Genotype Patients 

n=70 

 n(%) 

Control 

n=30  

 n(%) 

OR(95%CI) P value 

Fisher –

test 

preventive  or 

etiological 

fraction 

 

rs2275913 

 

IL17A 

G/A* 18 (26%) 4(13%)  (0.70-7.20).2.2 12055 14.3% 

A/A 11 (16%) 8(27%) (0.18-1.42) 1220 21 218 13% 

G/G 41 (58%) 18(60%) (0.40-2.23 )12.0 21 913 3.4% 

Allele frequencies 

G 100(71%) 60(75%) 0.83(0.45-1.55) 0.584 12.5% 

A 40(29%) 20(25%) 1.2(0.64-2.23) 0.584 4.8% 

*only present significant in G/A genotype between two groups. 

 OR: odds ratio; CI : confidence interval . 

 

Table (4.16) distribution of genotypes of the IL-17A (rs2275913) gene in 

renal failure patient samples according to sex 

SNP Genotype Male n=40 

n (%) 

Female 

n=30  

n (%) 

OR(95%CI) P value 

Fisher –test 

preventive  

or etiological 

fraction 

 

rs2275913 

 

IL17A 

G/A* 12 (30%) 6(20%)  (0.57-5.17 )02.0 0.343 12.5% 

A/A 5 (12.5%) 6(20%) (2.05- 0.16 )122. 0.421 8.6% 

G/G 23 (57.5%) 18(60%) (2.33- 0.35 )12.1 0.905 9.8% 

Allele frequencies 

G 58 (72.5%) 42 (70%) 1.13 (0.54-2.35) 0.780 8.3% 

A 22(27.5%) 18 (30%) 0.89 (0.43-1.84) 0.780 3.4% 

*only present significant in G/A genotype between two genders. 

 

 

 

 



Chapter Four: Results and Discussion                                                  80 

 

 

Table (4.17) distribution of genotypes of the IL-17A (rs2275913) gene in 

renal failure patient samples according to CMV infection 

   SNP Genotype CMV n=30 

n(%) 

With out CMV 

n=40  n(%) 

OR(95%CI) P value 

Fisher –test 

preventive  

or etiological 

fraction 

 

rs2275913 

 

IL17A 

G/A* 8 ( 26.5% ) 10( 25% ) (0.38-3.16) 021. 0.890 2.2% 

A/A* 5( 17.5% ) 6( 15% ) (0.32-4.06) 0201 0.874 2.0% 

G/G 17( 57% ) 24( 60% ) (0.34-2.24) 12.. 0.718 7.7% 

Allele frequencies  

G 42( 70%) 58 (72.5%) 0.89(0.43-1.84) 0.780 8.3% 

A 18(30%) 22(27.5%) 1.13 (0.54-2.35) 0.780 3.4% 

*only present significant in G/A and A/A genotype between two groups. 

 

4.4.3 Analysis of IL-17F Gene Polymorphism 

        In IL-17F (rs763780), lengths of fragment of specific amplicons as C 

allele was 158 bp and T allele was 106 bp. There are two specific 

heterozygosity amplicons.  As well as, amplicons (non-indicative) is 

resulting from the primer pairs as (215 bp for the Two outer primers) shown 

in figure (4.9). 

         The IL-17F (rs763780) TC, CC and TT genotypes figure (4.9)  were 

detected in 5 (7 %), 4 (6 %) and 61 (87 %) patients, and in 1 (3 %), 2(7 %) 

and 27 (90 %) controls, respectively. Frequency of genotype TC, CC and TT 

are significantly increased in the groups of patients compared with control.  

         The genotype TT recorded highly ratio in both groups patients and 

control (57-90%) which made it the common genotype for this locus in Iraqi 

population. Both homozygous genotypes showed preventive factor 

according to the odds ratio (0.85, 0.75), while TC genotype according to 

odds ratio are considered as risk factor. The analysis of the allele impact, 



Chapter Four: Results and Discussion                                                  81 

 

 

including both genotypes that containing C allele showed no significant 

association with patient group compared with control (p= 0.895). According 

to OR, allele C tend to be risky allele, while allele T tend to be a preventive 

allele (Table 4.18).  

        According to the sex, the results in Table (4.19) the genotype TT 

showed preventive factor according to the odds ratio (0.34), while TC and 

CC genotype according to odds ratio are considered as risk factor (3.22, 2.35 

) respectively. Also, according to OR, allele C tend to be risky allele, while 

allele T tend to be a preventive allele. While according to HCMV infection 

the results in Table (4.20) showed both genotype TC and CC showed 

preventive factor according to the odds ratio (0.11, 0.13), while TT genotype 

according to odds ratio considers as an risk factor. According to OR, allele T 

tend to be considered as a common allele. 

 

Figure 4.5  Electrophoresis profile of IL-17F (rs763780) locus genotyping by T-ARMS-

PCR on a 2.5% agarose gel stained with ethidium bromide (1 hr , 150V/cm, 1X Tris-

acetic buffer).lanes (1,4,8,9,10,12,13,15,16,17,18) showed two bands sized 215 bp , and 

106 bp indicated TT homozygous. Lanes ( 2,5,6,7,11,19 ) showed three bands sized 215 , 

158,106 bp indicated TC heterozygous and lanes ( 3,14) showed 2 bands sized 215 , and 

158 bp indicated CC homozygous ; M represents the DNA marker (Bioneer, Korea ).  
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Table (4.18) Distribution of genotypes for the IL-17F (rs763780) gene 

samples of renal failure patients and healthy controls 

SNP Genotype Patients 

n=70   n(%) 

Control n=30  

 n(%) 

OR(95%CI) P value 

Fisher –

test 

preventive  

or etiological 

fraction 

 

rs763780 

IL17F 

 

T/C* 5 (7%) 1 (3%) (0.26-19.30) .2.1 0.513 3.9% 

C/C 4(6%) 2 (7%) (0.15-4.79) 12.2 0.833 15.2% 

T/T 61(87%) 27 (90%)  (0.19-2.94) 12.2 0.874 22.2% 

Allele frequencies 

T 127(91%) 55(92%) 0.89(0.30-2.59) 0.895 10.3% 

C 13(9%) 5(8%) 1.13(0.39-3.29) 0.895 1.0% 

*only present significant in TC genotype between two groups. 

 

Table (4.19) Distribution of genotypes of the IL-17F (rs763780) gene in 

renal failure patient samples according to sex 

SNP Genotype Male n=40 

 n(%) 

Female 

n=30 

  n(%) 

OR(95%CI) P value 

Fisher –

test 

preventive  

or etiological 

fraction 

 

rs763780 

IL17F 

 

T/C* 4( 10%) 1( 3.3%) (0.35-29.36) 12.. 0.270 6.9% 

C/C* 3 (7.5%) 1( 3.3%) (0.24-22.95) .212 0.468 4.3% 

T/T 33 (82.5%) 28 (93.4%) (0.07-1.71) 1210 0.220 61.9% 

Allele frequencies 

T 70 ( 87.5%) 57(95%) 0.37(0.10-1.39 ) 0.113 60.0% 

C 10 (12.5%) 3(5%) 2.71 (0.72 – 10.22) 0.113 7.9% 

*only present significant in TC and CC genotype between two genders. 
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Table (4. 20) distribution of genotypes of the IL-17F (rs763780) gene in 

renal failure patient samples according to CMV infection 

SNP Genotype CMV  

n=30 

 n(%) 

With out 

CMV n=40  

n(%) 

OR(95%CI) P value 

Fisher –

test 

preventive  

or etiological 

fraction 

 

rs763780 

IL17F 

 

T/C 0  5 (12.5%) (0.01-1.90) 1200 0.039 12.0% 

C/C 0  4(10%) (0.01-2.45) 1201 0.080 9.5% 

T/T* 30 (100%) 31(77.5%) (1.07-315.14) 0.201 0.006 93.3% 

Allele frequencies 

T 60 (100%) 13(16%) 605(36.3-10197.68) 0.000 99.0% 

C 0   67(84%) 0.0016(0.00009-0.0277) 0.000 83.2% 

*only present significant in T/T genotype between two groups. 

 

4.4.4 Analysis of IL-21 Gene Polymorphism 

        In IL-21 (rs2221903), lengths of fragment of specific amplicons as (G 

allele) was 221 bp and (A allele) was 319 bp. There are two specific 

heterozygosity amplicons.  As well as, amplicons (non-indicative) is 

resulting from the primer pairs (493 bp for the two outer primers) shown in 

figure (4.10). 

         The IL-21 (rs2221903) GA, GG and AA genotypes in figure (4.10) 

were detected in 22 (31 %), 0 (0 %) and 48(69 %) patients, and in 7 (23 %), 

0(0 %) and 23 (77 %) controls, respectively. Frequency of genotype GA and 

AA significantly increase in the groups of patients compared with control.  

         The genotype AA recorded a highly ratio in both groups patients and 

control (69-77%), which made it the common genotype for this locus in the 

Iraqi population. homozygous genotypes AA showed preventive factor 

according to the odds ratio (0.44), while GA genotype according to odds 

ratio considers as a risk factor. The analysis of the allele impact, including 
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both genotypes that containing G allele showed no significant association 

with patient group compared with control (p= 0.449). According to OR, 

allele G tend to be risky allele, while allele A tends to be a preventive allele 

(Table 4.21). According to the sex, the results in Table (4.22) both genotype 

GA and GG showed preventive factor according to the odds ratio (0.66, 

0.78), while AA genotype according to odds ratio are considered as an risk 

factor. Also, according to OR, allele A tends to be risky allele, while allele G 

tends to be a preventive allele. While according to HCMV infection the 

results in Table (4.23) the genotype GA showed as preventive factor 

according to the odds ratio (0.89), while AA genotype according to odds 

ratio considers as a risk factor (1.12). Also, according to OR, allele A tends 

to be risky allele, while allele G tends to be a preventive allele. 

 

Figure 4.6 Electrophoresis profile of IL-21 (rs2221903) locus genotyping by T-ARMS-

PCR on a 2.5% agarose gel stained with ethidium bromide (1 hr , 150V/cm, 1X Tris-

acetic buffer). lanes (3,4,5,7,8,9,11, 12,13,14,15,16,17,20) showed two bands sized 493 

bp , and 319 bp indicated AA homozygous. Lanes ( 1,2,6,10,18,19 ) showed three bands 

sized 493 , 319,221 bp indicated GA heterozygous ; M represents the DNA marker 

(Bioneer, Korea ). 
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Table (4.21) Distribution of genotypes for the IL-21 (rs2221903) gene 

samples of renal failure patients and healthy controls 

SNP Genotype Patients n=70 

n(%) 

Control 

n=30   

n(%) 

OR(95%CI) P value 

Fisher –

test 

preventive  

or etiological 

fraction 

 

rs2221903 

IL 21 

G/A* 22(31%) 7(23%) (12..0.57-) 0220 0.408 10.6% 

G/G 0 0 0 0 0 

A/A 48(69%) 23(77%) (0.25-1.75 )1200  0.408 25.8% 

Allele frequencies 

A 118(84%) 53(88%) 0.71(0.29 -1.75) 0.449 25.8% 

G 22(16%) 7(12%) 1.41(0.57-3.48) 0.449 4.6% 

*only present significant in G/A genotype between two groups. 

 

Table (4.22) The distribution of genotypes of the IL-21 (rs2221903) gene in 

renal failure patient samples according to sex 

SNP Genotype Male  n=40  

n(%) 

Female  

n=30  

 n(%) 

OR(95%CI) P value 

Fisher –

test 

preventive  

or etiological 

fraction 

 

rs2221903 

IL 21 

G/A 11(27.5%) 11(37%) (0.24-1.78 )1200      0.372 12.6% 

G/G 0 0 0 0 0 

A/A* 29(72.5%) 19(63%) (0.56-4.15) 0221 0.372 25.0% 

Allele frequencies 

A 69(86%) 49(82%) 1.41(0.57-3.48) 0.419 25.0% 

G 11(14%) 11(18%) 0.71(0.29 -1.76) 0.419 5.3% 

*only present significant in A/A genotype between two groups. 
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Table (4. 23) distribution of genotypes of the 21 (rs2221903)  gene in renal 

failure patient samples according to CMV infection 

SNP Genotype CMV*  n=30  

n(%) 

With out CMV 

n=40  n(%) 

OR(95%CI) P value 

Fisher –

test 

preventive  

or etiological 

fraction 

 

rs2221903 

IL 21 

G/A 9(30%) 13(32.5%) (0.32-2.44) 12.. 0.900 3.6% 

G/G* 0 0 0 0 0 

A/A* 21(70%) 27(67.5%) (0.41-3.08) 020. 0.900 7.7% 

Allele frequencies 

A 51(85%) 67(84%) 1.10 (0.44 – 2.75) 0.909 7.7% 

G 9(15%) 13(16%) 0.91 (0.36 – 2.28) 0.909 1.5% 

*only present significant in G/G and A/A genotype between two groups. 

 

4.4.5 Analysis of IL-22 Gene Polymorphism: 

        In IL-22 (rs2227485), lengths of fragment of specific amplicons as T 

allele was 180 bp and C allele was 120 bp. There are two specific 

heterozygosity amplicons. As well as, amplicons (non-indicative) is 

resulting from the primer pairs (215 bp for the Two outer primers) shown in 

figure (4.11). 

        The IL-22 (rs2227485) TC, CC and TT genotypes figure (4.11) were 

detected in 20(28 %), 4 (6 %) and 46(66 %) patients, and in 8 (27 %), 0(0 

%) and 22(73 %) controls, respectively. Frequency of genotype TC, CC and 

TT significantly increase in the groups of patients compared with control.  

        The genotype TT recorded highly a ratio in both group patients and 

control (66-73%) which made it the common genotype for this locus in Iraqi 

population. The genotype TT showed preventive factor according to the 

odds ratio (0.70), while TC and CC genotype according to odds ratio are 

considered as a risk factor. The analysis of the allele impact, including both 
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genotypes that containing C allele showed no significant association with 

patient group compared with control (p= 0.274). According to OR, allele C 

tend to be risky allele, while allele T tend to be a preventive allele (Table 

4.24).  

           According to the sex, the results in table (4.25) showed both genotype 

CC and TT preventive factor according to the odds ratio (0.74, 0.93), while 

TC genotype according to odds ratio considers as an risk factor. Also, 

according to OR, allele T and C tend to be a preventive allele. 

         While according to HCMV infection the results in table (4.26) the CC 

genotype showed preventive factor according to the odds ratio (0.13), while 

both genotype TC and TT genotype according to odds ratio consider as an 

risk factor. Also, according to OR, allele T tend to be risky allele, while 

allele C tend to be a preventive allele. 

 

Figure 4.7 Electrophoresis profile of IL-22 (rs2227485) locus genotyping by T-ARMS-

PCR on a 2.5% agarose gel stained with ethidium bromide (1 hr , 150V/cm, 1X Tris-

acetic buffer).lanes (1,2,3,4,5,7,10,11,13,15,16,17,19) showed two bands sized 251 bp , 

and 180 bp indicated TT homozygous. Lanes ( 8,9,12,14,18 ) showed three bands sized 

251 , 180,120 bp indicated TC heterozygous and lanes ( 6,20) showed 2 bands sized 251 , 

and 120 bp indicated CC homozygous ; M represents the DNA marker (Bioneer, Korea ). 
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Table (4.24) Distribution of genotypes for the IL-22 (rs2227485) gene 

samples of renal failure patients and healthy controls 

SNP Genotype Patients n=70 

n(%) 

Control 

n=30   

n(%) 

OR(95%CI) P value 

Fisher –test 

preventive  or 

etiological 

fraction 

 

rs2227485 

IL 22 

 

T/C* 20 (28%) 8 (27%) (0.43-2.84) 0201 0.905 2.6% 

C/C* 4 (6%) 0 (0.23-75.61) 0201 0.196 4.8% 

T/T 46 (66%) 22 (73%) (0.27-1.77) 12.1 0.421 22.2% 

Allele frequencies 

T 112(80%) 52 (87%) 0.62(0.26 – 1.43) 0.274 33.3% 

C 28 (20%) 8 (13%) 1.63 ( 0.70 – 3.79) 0.274 7.7% 

*only present significant in T/C and C/C genotype between two groups. 

 

Table (4.25) Distribution of genotypes of the IL-22 (rs2227485) gene in 

renal failure patient samples according to sex 

 

SNP Genotype Male  n=40  

n(%) 

Female  

n=30   

n(%) 

OR(95%CI) P value 

Fisher –test 

preventive  or 

etiological 

fraction 

 

rs2227485 

IL 22 

 

T/C* 12(30%) 8(27%) (0.42-3.33) 020. 0.695 4.5% 

C/C 2(5%) 2(6.5%) (0.10-5.39) 12.0 0.815 1.8% 

T/T 26(65%) 20(66.5%) (0.35-2.48) 12.1 0.901 4.8% 

Allele frequencies 

T 64(80%) 48(80%) 1.00(0.44 – 2.29 ) 0.916 0.0% 

C 16(20%) 12(20%) 1.00(0.44 – 2.29 ) 0.916 0.0% 

*only present significant in T/C genotype between two groups. 
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Table (4. 26) distribution of genotypes of the IL-22 (rs2227485) gene in 

renal failure patient samples according to CMV infection 

SNP Genotype CMV  n=30  

n(%) 

With out CMV 

n=40  

 n(%) 

OR(95%CI) P value 

Fisher –

test 

preventive  or 

etiological 

fraction 

 

rs2227485 

IL 22 

 

T/C* 9(30%) 11(27.5%) (0.40-3.16) 0201 0.898 3.4% 

C/C 0 4(10%) (0.01-2.45) 1201 0.080 9.5% 

T/T* 21(70%) 25(62.5%) (0.52-3.78) 0201 0.532 20.0% 

Allele frequencies 

T 51(85%) 61(76%) 1.77(0.74 -4.21 )  0.247 36.8% 

C 9(15%) 19(24%) 0.57 ( 0.24 – 1.35 ) 0.247 10.3% 

*only present significant in T/C and T/T genotype between two groups. 

 

         The current study is considered the first study in Iraq. It shows the 

effect of genetic variability in some pro-inflammatory interleukin genes 

producing from TH-17 cell on renal failure patients and controls. Their study 

Bettelli et al., (2007) had reported that some SNPs in IL-17A were 

associated with renal failure (Bettelli et al., 2007).   

         The role of Th17 cells cause tissue injury were discovered lately, role 

of IL-17 family in inflammatory responses in the renal recognized on 

tubular-epithelial cells from an in vitro study. This family consists of 6 

members from IL-17A to IL-17F, also there are 5 members of the IL-17R 

(IL-17 receptor), from IL-17RA to IL-17RE (Bettelli et al., 2007).  

         Functionally, IL-17A contributes to the pathogenicity of multiple 

sclerosis and rheumatoid arthritis, and then IL-17F have a role in 

inflammatory intestinal disease (Wilson et al., 2007 and Seiderer et al., 

2008).  
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          There study Dudas et al. (2011) showed a pro-inflammatory effects of 

IL-17A on renal cells improved in there study, and role of IL-17A in the 

pathogenesis of End Stage Renal Disease (ESRD) (Dudas et al., 2011). 

          This current study was to investigate the association between gene 

polymorphisms of IL-17A, IL-17F, IL-21 and IL-22 with renal failure 

patients associated with HCMV infection patients. The result agree with 

results of Kim et al. (2012) their study was to investigate the relationship 

between of the IL- 17 family gene and ESRD.  

         In addition to Kim et al. (2012) indicated that an association of thirteen 

SNPs in IL-17 genes with ESRD patients, and there study illuminated the 

role of IL-17 genes on the progress of non-diabetic ESRD(Kim et al., 2012). 

        These modifications or difference can affect the expression of 

interleukins (IL). Also may have a biologic influence by changing the 

cellular response associated with interleukins. Consideration for my result, 

this study needed to improve genetic modification by evaluating any protein 

product to regulate the properties of polymorphisms on the functional level.  

         This study presents significant because this is the first research to 

estimate the relationship between Iraqi renal failure patients and SNPs in 

some member of IL-17 family genes ( IL-17A and IL-17F).  

         The studies about the role of IL-17 family genes were limited, although 

the inflammation appeared as a potential mechanism in the pathogenesis of 

renal damage in several forms of kidney diseases.  

         Th-17 cells and its interleukins produce from it may have an essential 

role in pro-inflammatory and inflammatory responses against viral infections 

(Arjmandi et al., 2011). Phenotypic and Genotypic features of cytokines 

produce from Th-17, including IL-21 and IL-17, were newly studied in 

immune system against virology infection. IL-17, as a pro-inflammatory 
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cytokine, has peripheral forms increased in patients with the viral disease 

(Zhang et al., 2010 and Huang et al., 2012). 

        IL-17 have able to stimulate and activate monocytes and dendritic cells 

to produce several pro-inflammatory cytokines, all these cytokines were 

leading to immune-associated with organ damage (Zhang et al., 2010). IL-17 

are able to mobilize and activate neutrophils and cause tissue inflammation 

and pathogenesis of chronic organ (Lafdil et al., 2010 and Wang et al., 

2011).  

        The researcher results are comparable with (Hejr et al., 2013) and 

noticed the higher frequency for A/G genotype the higher frequency A allele 

of IL-17A (G197A) genotype in patients group.  

         The results agree with the result of (Romanowski et al., 2015) 

improving the GG genotype of IL17A gene polymorphism (rs2275913) is 

related significantly to reduce the period of kidney allograft function.  

        Whereas the (GA) allele of IL17F gene polymorphism (rs11465553) 

could be related with a return to dialysis after transplantation of kidney also 

associated with higher risk of loss kidney graft function.  

        Another cytokine-producing and were related functionally with Th-17 

IL-21. This tudy represents the first in Iraq and worldwide while this IL-

21gene was studied in another disease such as IL-21 in HBV, IL-21 act as in 

an active primary immune, hepatic response against HBV (Franks, 2011 and 

Publicover et al., 2011). 

        Some groups suggested the severe role of Interleukin-21 in liver 

inflammation, Baan et al. displayed that blockade of the Interleukin-21 

pathway might provide a new perspective for the treatment of allogeneic 

responses in patient’s post transplantation ( Hu et al.,2011 and Bean et al., 

2007). 
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         In addition, IL-21 gene polymorphisms studied in Chinese population 

with systemic lupus erythematous (SLE). In there study, the researchers 

analyzed the frequencies of allele and genotype at 2 SNPs (rs907715 and 

rs2221903) of the IL-21 gene among 605 patients and 666 controls in a 

Chinese people ,that SNP (rs2221903) was relating to an enlarged risk of 

systemic lupus erythematous .  

         Study of Ding et al. demonstrated that SNP (rs2221903) and CC allele 

(haplotype) in the IL-21 gene is related with systemic lupus erythematosus 

in Chinese population. Also, there study established that a CC haplotype in 

(rs2221903 and rs907715) SNP of the IL21 gene plays an essential role in 

Chinese SLE patients (Ding et al., 2012) .  

      Interleukin-22 (IL-22) gene polymorphisms in Iraqi renal failure patients 

represent the first study in the worldwide; this Interleukin plays main role in 

several diseases such as renal failure. This type represents pro-inflammatory 

and anti-inflammatory cytokines that intermediate immune response. In a 

study (Thompson et al., 2010) around inflammatory bowel disease, IL-22 act 

on enhanced mucosa layer with an inflamed colon in these individuals. IL-

22 gene variation was relating to the risk factor to cause colon cancer. The 

results suggest that (rs1179251) SNP in IL-22 is connected with that disease. 

       Another study act on investigating the relationship between single‐

nucleotide polymorphisms (SNPs) of (IL‐22) gene and (SLE) in a Chinese 

people. These results improved that rs2227513 polymorphism belong to IL-

22 have capacity to contributing SLE susceptibility, maybe by reducing the 

appearance of IL‐22, because play an anti-inflammatory cytokine ( Wang et 

al., 2018 ) .  
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        On the other hand, IL22 plays a pro-inflammatory cytokine, because of 

the increase in renal failure patients and cause kidney damage. Result in 

table (4.24 ) showed a none significant difference between both groups at 

genotype TT(OR = 21 70) , while the genotype TC (OR = 1.10) and CC 

(OR=4.13) show a significant difference between patients and control, 

indicated a possible relationship between this SNP (rs2227485) and renal 

failure patients. Also, this study recorded an association between IL-17F 

(rs763780) gene and these patients.  

 



Chapter Five: Conclusions and Recommendations                              94 

 

 

5.1 Conclusions 

1. The prevalence of HCMV DNA in renal failure patients was 24%. 

2. The mean serum level of IL-17A , IL-17F , IL-21 and IL-22 in renal 

failure patients show highly significant difference compared with 

control group in (p<0.01). 

3. According to IL-17A (rs2275913) gene polymorphisms, the GA 

genotype considered as risk factor in renal failure patients. 

4. According to IL-17F (rs763780) gene polymorphisms, the TC genotype 

considered as risk factor in renal failure patients. 

5.  In IL-21 (rs2221903) gene polymorphisms, the GA genotype 

considered as risk factor in renal failure patients. 

6. In IL-22 (rs2227485) gene polymorphisms, the CC and TC genotype 

consider as risk factor in renal failure patients. 
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5.2 Recommendations 

1. Using quantitative real time qPCR for CMV as a diagnostic method in 

clinical laboratories.  

2. Evolution of CD4+ and CD8+ in Iraqi renal failure association with 

cytomegalovirus infection.  

3. Study the role of Th-1 and Th-2 profile in Iraqi renal failure patients. 

4. Study another SNP association with these interleukins on the same 

patients. 

5.  Study the role of all these cytokine polymorphisms among patients 

before and after hemodialysis.  

6. Study the DNA sequencing for HCMV isolated from renal failure 

patients and recognize the gene that survives from this virus .   
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 الخالصة

 سنة 57-12من عمر  المزمن الكلوي بالفشل مصاب مريض عراقي 022الدراسة  شملت        

 72بينما شملت مجموعة السيطرة  , التعليمي بعقوبة مستشفىل لغسل الكلى التابع سينا ابن مركز في

تشرين نهاية  إلى شباط من الفترة خالل سنة 94-20ن وبفئات عمرية تتراوح بي سليمين ظاهريا فردا

 .الثاني

ذكور  09بواقع ومجموعة السيطرة  أناث 59وذكور  201 عينة الدراسة للمرضى بواقع تضمنت     

عند  HCMVشملت الخطوة األولى الكشف عن معدل انتشار الفايروس المضخم للخاليا , إناث  01و

المساعدة  يةلخاليا التائا لمستوى حركيات تقييم الدور المناعي والخطوة الثانيةمرضى الفشل الكلوي , 

 لتلك الحركيات . الجينيةتحديد تعدد األشكال  والخطوة النهائية 25

عند مرضى الفشل  % 09أن نسبة انتشار الفايروس المضخم للخاليا كانت أظهرت النتائج       

دام مقارنة بالذكور وتم تحديد ذلك باستخعرضة لإلصابة  أكثرالكلوي مقارنة باألصحاء وكانت اإلناث 

 IL-17A, IL-17F ) ةالخلوي اتلكل من الحركي المصليةتم تحديد المستويات و  الجزيئي.التشخيص 

, IL-21 and IL-22  )  باإلنزيمالمناعي المرتبط  االمتزازتقنية باستخدام ELISA أظهرت النتائج ف

فروقات معنوية عالية بين األشخاص المصابين مقارنة باألصحاء ولكل الحركيات الخلوية وجود 

 . مقارنة مع مجموعة السيطرة (p<0.001)المذكورة وعند مستوى داللة 

ين المرضى بفي مستوى الحركيات الخلوية أشارت النتائج انه ال توجد فروقات معنوية  إضافة إلى ذلك

 كذلك أن مستوى هذه الحركيات لم يتأثر .المصابينخم للخاليا وغير المصابين بالفايروس المض

 الكلوي.بالجنس أو العمر عند المرضى المصابين بالفشل 
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حيث أظهرت  IL-17A (rs2275913)لخلويالوراثية لجين الحركي ا األشكالتم تحديد تعدد       

للمرضى  % 75و  %21,  %01كان  GA, AA and GGالدراسة أن تعدد األشكال الوراثية للطرز 

 فرقا معنويا ذووهذه تشير إلى وجود  بالتتابع. % 12و  %05,  %21مقارنة مع األصحاء كان 

وحدوث  GA and AAوجود عالقة بين الطرازين  يشير الىداللة إحصائية بين المجموعتين مما 

أظهرت الدراسة  IL-17F ( (rs763780تعدد األشكال الوراثية لجين الحركي الخلوي اماالمرض. 

للمرضى مقارنة مع  % 55و  %1,  %7كان  TC, CC and TTأن تعدد األشكال الوراثية للطرز 

داللة  فرقا معنويا ذو وجود إلىوهذه تشير .  على التوالي % 42و  %5,  %1األصحاء كان 

تعدد األشكال بينما  .واالمراضية TCوجود عالقة بين الطراز  يشير الىإحصائية بين المجموعتين مما 

أظهرت الدراسة أن تعدد األشكال الوراثية للطرز  IL-21 (rs2221903)الوراثية لجين الحركي الخلوي

GA, AA and GG  0,  %23للمرضى مقارنة مع األصحاء كان  % 69و  % 0,  %12كان% 

ما يؤدي مداللة إحصائية بين المجموعتين  فرقا معنويا ذووهذه تشير إلى وجود على التوالي  % 77و 

 .االمراضية و  GAوجود عالقة بين الطراز إلى 

أظهرت الدراسة أن  IL-22 ( (rs2227485تعدد األشكال الوراثية لجين الحركي الخلوي بينما     

للمرضى مقارنة مع  % 11و  %1,  %05كان  TC, CC and TTتعدد األشكال الوراثية للطرز 

داللة  فرقا معنويا ذووجود  إلىوهذه تشير  على التوالي % 51و  %2,  %05األصحاء كان 

 .وشدة اإلصابة  CCو   TCوجود عالقة بين الطراز نتيجةإحصائية بين المجموعتين 
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تعدد األشكال الوراثية له دور رئيسي في تطور وزيادة مرض الفشل الكلوي  أنالدراسة  أثبتت نتائج

ا معنويا فرقأظهرت النتائج وجود  إذعند هؤالء المرضى  العراقدرس على مستوى أول مرة ت حيث أنها

حركيات اإلصابة الفايروسية بال تتأثرعكس ذلك لم  (.واألصحاء )المرضىعاليا بين مجموعتي الدراسة 

 الدراسة. وعتيبين مجمالوراثية لتلك الحركيات فلم تظهر اختالفا معنويا عاليا  األشكالوتعدد  الخلوية
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