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Abstract: Celiac disease (CD) is main gastrointestinal disease initiated by an immune reaction to gluten in 

genetically susceptible people. The objective  of this analysis attempted to evaluate the nature as well as effect 

of systemic cytokine and adipokines levels within the pathophysiology of CD and also the role of therapy with 

gluten completely free diet on the status of its. Cytokine assays had been carried out on fifty children patients 

with effective CD and positive TTG IgA antibodies, and the effects were compared with healthy controls. 

Individuals with active CD with positive antibodies had significantly greater degrees of pro inflammatory 

cytokines, for example interferon- γ, tumor necrosis factor–α, IL-4 and IL-6,IL-8, and the Th -2 cytokines for 

example IL-5 and IL-10, in contrast to controls. Additionally, a statistically significance correlation involving 

levels of TTG IgA titters as well as serum levels of Th- 2 cytokines IL -4 (p < 0.001), IL- 10 (p < 0.001) along 

with inflammatory cytokines including IL -12 (p < 0.001) had been recognized, No impact on cytokine levels 

between the 2 organizations on and off gluten free diet (GFD) was discovered for TNF, IL -1, IL-8 and IL- , IL-

4. Immediately after gluten free diet, levels of IL- 5, IL-10 and IL-12 decreased significantly (P < 0.001) and 

IFN- γ levels have been decreased (P < 0.05). In addition children with celiac disease off of a GFD exhibited 

larger ghrelin levels than children on a GFD. Adiponectin levels were not age, sex or GFD -dependent. Therapy 

with GFD had no effect on the adiponectin and leptin levels in children with CD, nonetheless, a GFD reduced 

extremely higher ghrelin levels in pre- pubertal children.  
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I. Introduction 
Celiac disease (CD) is an autoimmune disease, impacting 1 % of the community and research implies 

the occurrence is increasing [1], CD is identified as gluten sensitive enteropathy also it's considered as chronic 

inflammatory disease of small intestine recognized by malabsorption after ingestion gluten coming from wheat 

or maybe associated derivatives of rye and barley of people with a particular history. The pathogenesis entails a 

T cell mediated immune reaction as well as autoreactive B lymphocytes which generate autoantibodies against 

gliadin, endomysium or tissue transglutaminase (tTG) within people having a hereditary susceptibility 

associated with HLA- DQ2 and HLA- DQ8 [2,3]. 

The highest levels of cytokine correlate with disease activity have been shown [4, 5]. During effective 

Celiac disease (ACD), activated T cell in the small intestinal mucosa make the Th1 cytokine, interferon (IFN)-

gamma and also convey a Th-1 transcription factor [6 ,7]. There is similarly higher creation of interleukin -15 

from the intestinal epithelial cells, that influences the intraepithelial lymphocytes to create IFN- γ [8,9]. A task 

for cytokines within mediating mucosal harm has been recommended for tumor necrosis factor (TNF-α) and 

interleukin (IL-1β), as the cytokines are proven to enhancement the expression of specific metalloproteinase's 

with consequent destruction of extracellular matrix components [10,  11]. 

Gliadin has additionally been noticed to promote the generation of TNF-α and IL-8 by peripheral blood 

monocytes from individuals with effective CD in vitro [12]. Cytokines are implicated within each suppressing 

and enhancing immune response by way of the influence of theirs on T cells along with other immune effectors. 

IL-2, IL-12, INF- γ, and TNF-α stimulate Th-1 lymphocytes but, IL-4, IL-5, as well as IL- 10 result in Th-2 cell 

activation [13]. 

In CD, both Th-1 and Th-2 cytokines are proven to become elevated. for the reason that just restricted 

published information are currently available, we chose in order to do an extensive analysis of serum cytokine 

and also adipokines levels in people with CD. The objectives of this study had been defining serum cytokine and 

adipokines profiles of CD individuals, and in order to assess the result associated with a gluten free diet (GFD) 

on some serum cytokine and adipokines levels; as well as discover a correlation of serum cytokine and 

adipokines levels with anti TTG IgA antibody levels and evaluation of villous atrophy. 
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II. Materials and methods 
Fifty Iraqi CD children with mean age 9.6 years, vary 3-18 years, each female and male, were 

incorporated for this specific research. They are presence the consultant clinical hospital of Pediatric department 

in Pediatrician Al- Kadhimiah Teaching Hospital, from April 2016 to March 2017. All patients are diagnosed by 

clinicians and established by histological and serological assessments. Children have been examined for tTG 

autoantibodies and also retested following three weeks if remaining at first tTG autoantibody positive. Children 

continually tTG autoantibody positive at follow up have been described as getting celiac disease autoimmunity 

(CDA) as well as described intestinal biopsy to verify the examination of celiac disease. Intestinal biopsies have 

been occurred with endoscope. The intestinal biopsies have been taken, and used for histological analysis. 

Histopathological exams by haematoxylin as well as eosin stained had been carried out by a pathologist blinded 

on the medical and lab. results. Grade III or grade IV small intestinal atrophy was discovered for all biopsies 

coming from established CD children while the normal intestinal histology was noticed in biopsies coming from 

ineffective CD children and controls. Children with a biopsy demonstrating Marsh score one or higher had been 

regarded as to get biopsy proven celiac disease and put on a gluten free diet. While not categorized as celiac 

disease based on the European Society for Pediatric Gastroenterology,  Hepatology and Nutrition (ESPGHAN) 

[13], children possessing a Marsh score one putted on the celiac disease group due to HLA danger genotype, 

heightened tTG autoantibodies and  histological indications of incipient celiac disease[ 14 ,15] . Allchildren with 

CDA, irrespective of biopsy result, were definitely in the cytokine and  adipokines measurements. For complete, 

blood samples as a result of  fifty children have been provided of with whom twenty five children had biopsy 

confirmed celiac disease [Marsh 1: 3 of 25 (11 %) along with Marsh 3: 23 of 26 (89%)] as well as 8 children 

had normal intestinal biopsy (Marsh zero), albeit described as having CDA. Serum samples from fifty tTG 

autoantibody negative children coordinate for sample date, year of birth, gender as well as HLA genotype had 

been selected as a healthy control. all  serum samples have been analysed utilizing an sandwich enzyme linked 

immunosorbent (Th1/Th2) assay (USA), within that each and every cytokine was assessed in exactly the same 

period in a one single sample at the same time (twenty five µl human serum). Within the assay, the following 

cytokines have been calculated: interferon (IFN- γ), interleukin (IL -10, IL -12, IL- 13, IL- 1, IL-2,IL-4, IL- 5, 

IL-8 and TNF-α, as per the manufacturer's protocol through the ELISA kits (Abcam,USA). Leptin, adiponectin 

as well as gherlin had been additionally assessed by using ELISA systems from (Uscf, china). 

 

Ethical clearance 

The analysis process was assessed and endorsed through the ethical review Committee on the altafil 

teaching Hospital Baghdad, Iraq. Written informed consent form was get from all study participants or from the 

parents of theirs for all those below eighteen years old. 

 

Statistical analysis 

Statistical analysis was carried out by using Student’s t test. Variables have been estimated as Mean ± 

SE. Correlation between cytokine levels as well as antibody levels, clinical presentation and degree of villous 

atrophy was dependent on linear regression. 

 

III. Results 
Information of measurement of some serum cytokines and adipokines profile of children with CD, as 

well as matched controls provided in table1. When comparing children with CD and also matched controls, Th1 

serum cytokine levels for IL-12 and IFN- γ had been much higher of children with celiac disease of 

comparability with controls, for inclusion, the Th-2 associated cytokines IL- 5, IL-13 and IL-10 have been 

elevated in children with celiac disease additionally also compared to controls . The result also stayed the same 

in case examining subgroups of children owning Marsh scores one and   three, respectively (data not shown). 

No difference was discovered between children with CD and healthy children for TNF-α, IL-2, IL- 1, IL-4 and 

IL-8. Serum samples have been collected in all children with CD following starting a gluten free diet after six 

month as well as analyses done for cytokines IFN- γ, IL-5, IL-10, IL-12 and IL-13 (Table two). IL-5, IL-10 and 

IL-12 displayed a significant reduction (P <0.05) in cytokine  levels after initial a gluten free diet  as well as 

IFN- γ had been reduced, however the minimization wasn't significant(P> 0.05) as observed in table (two). No 

difference was discovered for IL -13 at diagnosis when compared to after a gluten free diet. these consequences 

propose that CD individuals have high levels of circulating pro inflammatory cytokines and also anti 

inflammatory cytokines (IL -10), particularly throughout the effective phase of CD disorders, in addition, most 

of these cytokines reduce when the individuals commence a GFD; however a few of cytokines for instance IFN- 

γ that were implicated within the pathogenesis of tissue injury in CD, persist in the blood circulation despite 

GFD. 

Since the identification on the auto antigen of CD (tissue transglutaminase (tTG) as, detection of anti 

tTG IgA antibodies in the serum of CD individuals has grown to be an important tool of the examination of this 
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disorder. There seemed to be a correlation between mean serum anti tTG IgA levels and the mean serum levels 

of the cytokines tested. Statistically significant positive  correlations was noticed between the levels of anti tTG 

IgA and  the mean levels of all of the cytokines expect TNF-α, and also the most powerful correlations have 

been noticed with INF- γ (p <0.001). However, a distinctive analysis feature of CD could be the locating of 

villous atrophy as well as crypt hyperplasia on histologic evaluation of small bowel biopsy samples, in this 

analysis, forty individuals had intestinal biopsies at presentation, of which twenty had histologic proof of 

different levels of villous atrophy. Utilizing linear regression evaluation mean serum levels of IL- 4, IL-10 and 

IL-13 had been discovered to correlate significantly with all the degree of villous atrophy (p< 0.05). 

On the other hand consequences  for adipokines profile demonstrated that complete ghrelin levels as 

revealed in table two have been as follows; 500±116 pg/ml on GFD vs. 780±132 pg/ml of CD prior to therapy 

and this  reduction was significant(p< 0.05),as effectively complete ghrelin levels had been significantly much 

higher only in pre pubertal children being off a GFD (p<0.05) while a decline in the ghrelin levels in pre 

pubertal boys for a GFD was considerably dipper than in the corresponding group of females (p<0.05). During 

the older children on and off a GFD the ghrelin levels weren't significantly distinct (p>0.05). 

 

Table 1: Cytokine profile levels Mean± SE in celiac patients with tTG antibody positive as well as healthy 

subjects with tTG antibody negative. 
Parameter (pg/ml)      CD group (N=50)    Healthy group (N=50)  P value  

IFN-gamma 10.1±2.8 1.1±0.8 P<0.001 

TNF-alpha 9.2±1.9 2.56±0.6 P<0.001 

IL-1β 6.4±0.8 2.7±0.8 P<0.01 

IL-4 11.8±1.5 3.12±1.6 P<0.01 

IL-5 
 

77.8±3.8 
 

6.5±0.9 
 

P<0.001 
 

IL-8 92.1±0.7 5.2±1.1 P<0.001 

IL-6 66.4±12.3 1.6±0.9 P<0.001 

IL-10 14.9±0.8 1.8±0.7 P<0.001 

IL-12 15.1±1.4 30.3±2.7 P<0.001 

IL-13 7.7±1.0 3.7±0.9 P<0.01 

IL-2 18.7±2.8 4.6±2.7 P<0.01 

IL-15 45.7±3.7 10.1±1.9 P<0.001 

Data are presented as Mean±SE.  GFD, gluten-free diet 

 

Adiponectin levels have been as follows; pre pubertal females one GFD: 14.2± 2.0 µg/ml when 

compared with 13.8±1.9 µg/ml being off GFD while boys on GFD had been 16.0±1.6 µg/ml when compared 

with 15.8±1.1 µg/ being off GFD. Adiponectin concentrations had been identical of children on and off a GFD  

and were not age and also sex  dependent (p> 0.05). 

Leptin levels have been as follows; pre pubertal females on GFD:1.12±0.2 ng/ml in comparison with 

0.93±0.3 ng/ml being off GFD while in boys  on GFD: 0.89±0.2 ng/ml when compared with 0.81±0.1 ng/ml, 

being off  GFD. Leptin condition was not impacted by a GFD equally in boys and girls (p> 0.05), but had been 

age- and sex- dependent (p <0.05). 

 

Table 2:  Change in some cytokine and adipokines profile concentration before and after treatment with a gluten 

free diet for 6 months.(Mean±SE) 
 

 

Parameter  

 

  Before Treatment 

 

 

After treatment  

 

 

P-value  

 IL-5 (pg/ml) 13.5±1.6 8.1±1.1 <0.001 

IL-10(pg/ml) 3.7±0.8 0.55±0.2 <0.001 

IL-12(pg/ml) 11.3±1.9 4.78±1.3 <0.001 

IL-13(pg/ml) 4.4±0.9 4.9±0.7 p>0.05 

IFN-gamma(pg/ml) 13.5±1.8 7.3±1.4 <0.01 

 Leptin( ng/ml) 0.89±0.1 0.84±0.1 p>0.05 

Adiponectin(µg/ml) 15.8±1.1 16.0±1.6 p>0.05 

Gherlin (pg/ml) 780±13.2 500±11.6   p<0.05 

Data are presented as Mean±SE.  GFD, gluten-free diet 

 

IV. Discussion 
Results details through this particular effort proposed that higher concentrations of Th -1, Th- 2 

cytokines in CD patients characterize the inflammatory response of this disease, with specific serum cytokine 

elevations being such as  those in the small intestinal mucosa and other being differantl, from non-intestinal 

sources. Many in vitro researches have examined that the gliadin (gluten protein) brings stimulate the 
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production of Th -1 pro inflammatory cytokine [16 ,18]. The Th -1 responce to dietary gluten within the small 

intestinal mucosa probably drives the lymphocytic and also monocytes infiltration on the lamina propria. Even 

though overlapping in the function of theirs, Th-1 and Th-2-derived cytokines mediate various functions. The 

Th- 1 response is augments pro inflammatory reactions as well as cell mediated immunity, while the Th- 2 

cytokines be involved in down regulating inflammatory processes by means of predominantly impact the 

humoral immune effect. Both responses are noticed in CD people [17]. Of mention, immune effectors other than 

T cells could also secrete cytokines that play a role in the polarized Th-1 or Th-2 replies. A broad spectrum of 

Th- 1, Th- 2, cytokines assessed and also the heightened serum levels of cytokines which are recognized to 

become high at the level of the intestinal mucosa in addition to in PBMC suggests that systemic activation as 

well as secretion of cytokines happens within CD individuals .The important mediators of the Th- 1 immune 

effect IL-2 and IFN- γ and the roles of its in CD are extensively recorded. Gluten-responsive, mucosal, and also 

peripheral bloods major HLA complex class II-restricted CD4 T cell clones appear very high levels of IFN- γ. 

additionally, in vivo gliadin obstacle of CD patients on GFD results in higher creation of IFN-γ within the 

lamina propria coincident with histologic variations of small intestinal mucosa [16]. In the research, IFN- γ was 

continually elevated in-patients with refractory and effective disease also as of individuals on GFD after six 

month therapy. There are information documenting high serum levels of this particular cytokine within 

autoimmune diseases, several of that are connected with CD [19]. IFN- γ and also IL- 15 are pro inflammatory 

cytokines which are recognized to become engaged within the pathogenesis of CD [20, 21]. IL-15 status within 

previous research has recognized important role on this cytokine in the pathogenesis of epithelial lesions and the 

activation of cytotoxic intra epithelial lymphocytes [22, 23]. Analysis of IL- 15 levels within the various 

medical phases of CD remains to be a crucial subject for additional studies. 

Interleukin -2 levels performed a weak though nonetheless significant elevation in patients with 

activated CD. Nevertheless, absolutely no substantial disparities in IL -2 levels have been seen in CD 

individuals as well as all those on a GFD. The precise reasons just for the latter finding are not clear, though a 

probable reason could be that serum concentration of IL- 2 might be influenced via binding to the soluble 

receptor sIL-2R of its, that is discharged in the blood in the course of T cell activation [24]. Although immune 

regulatory functions during the mucosal level were recommended [25], Th-2 cytokines (IL- 4, IL-6 and IL-10) 

had been additionally elevated in CD individuals, and also all those on GFD. The role of the cytokines within 

CD pathogenesis isn't properly known. Alternatively the role of IL- 4 remains unclear and prior research has 

suggested that it might not be involved within the pathogenesis of CD [26]. IL-4 is responsible for B cell 

activation as well as, particularly, induction of immunoglobulin E [27]. This particular cytokine additionally 

suppresses Th- 1 reactions by down regulating the effect of IFN- γ on macrophage cells [16]. Our results support 

a role of IL 4 in the inflammatory response related to CD, because of the drastically greater levels of IL- 4 

cytokine found in all categories of individuals except those on GFD for more than six months. Additionally, IL- 

4 levels showed a positive correlation together with the concentrations of anti tTG antibodies. Moreover, results 

observed reduced concentration of IL-4 in-patients with no villous atrophy. IL- 10 is another cytokine, whose 

role in CD pathogenesis have been analysed well [29, 31].Several scientific studies show that IL-10, 

concomitantly with IFN- γ, is produce in significantly higher levels by IELs  from individuals with effective CD 

when compared with IELs from  tested CD individuals or controls . interestingly, various other research has 

found elevated IL -10 serum concentration by IELs coming from individuals on GFD, individuals with quiet 

CD, as well as control compared with effective CD patients [30,31].From this particular work, the information 

observed heightened serum concentration  of IL -10 in patients with ACD although not in those on GFD. Similar 

results have just earlier been discussed in patients with IgA deficiency, an ailment which no one of the subjects 

of ours had. In addition, a positive correlation of IL -10 concentration with anti TTG antibody titers was 

discovered. Therefore additional scientific studies are required to determine if certain circulating lymphocyte 

subsets secrete IL -10 in individuals with CD, which might assist with elucidate the implications of serum IL- 10 

(proinflammatory vs regulatory) elevations in this particular disease [32]. 

The concentrations of IL- 1β did not present considerable elevations, in addition that TNF-α, did 

demonstrate elevations in effective CD individuals when compared with individuals on GFD. Gliadin peptides 

are already shown to induce the production of higher levels of IL-8 and TNF-α by peripheral blood monocytes 

from Activated CD patients when compared with monocytes from Healthy controls or GFD patients in vitro 

[33] .IL- 8 is a chemokine which is conveyed in tissue with neutrophilic infiltrates as well as plays a crucial part 

within inflammatory response mediated by neutrophils [34]. From our review  mean serum IL-  8 levels , in 

compare to various other cytokines, were increased  in  all CD individuals in comparability with healthy 

controls, so the concentration of the cytokine stayed heightened in spite of a GFD and continued to be extremely 

even with six months of gluten exclusion. 

Data resulted from this particular study demonstrated that children being off  a GFD showed significant 

elevation in the serum of theirs complete ghrelin levels as in comparison with children on a GFD at the same 

time as to those in boys and girls on and off a GFD. No considerable impact on ghrelin between pubertal and 
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adolescent girl and boys and no effect of a GFD on it had been found. Consequences from various other 

scientific studies are confusing [35- 39]. Some authors have indicated considerable expansion of the ghrelin 

levels in untreated CD individuals which returned to normal during a GFD [35]. Other authors found the 

identical ghrelin concentrations in untreated CD adults and in controls which substantially decreased throughout 

a GFD. The still authors have indicated ghrelin focus in untreated CD adults 4 fold above all those in healthy 

controls [38]. It has become additionally found that serum ghrelin within untreated CD boys as well as girls was 

drastically lower after a GFD [39]. Reasons for the variations remain unclear. Administration of ghrelin to 

human with different diseases generated retention of lean body mass as well as reduce of circulating pro 

inflammatory cytokines; all of the actions are helpful for CD patients [40,41]. Nutritional status, but not mucosal 

inflammation, appears to be a primary element regulating ghrelin secretion especially in younger children. 

Finally mean serum adiponectin levels had been not gender and age related as well as stayed unaffected by a 

GFD treatment after six months. It's  has been recently proven that adiponectin status in CD adults  had been 

substantially increased, as well as like  in this study , stayed the same unchanged after a GFD. The authors 

propose that, adiponectin might serve as pro inflammatory adipokines in certain CD conditions. Adiponectin is 

an anti- inflammatory material. It antagonize actions of tumor necrosis factor- , secretion of interleukin- 6, as 

well as induce creation of interleukin- 10, as well as interferon- γ. It forms complicated homopolymers which 

biological action(s) and their impact on different assays unknown. 
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