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Introduction 

Gastritis can be defined as histological inflammation 

of the gastric mucosa. It can be classified according 

to the time course of the disease whether acute or 

chronic, histological findings, anatomic location, and 

pathological mechanisms. The most common cause 

of gastritis is Helicobacter pylori (H. pylori) 

infection, tobacco smoking, alcohol, use of non-

steroidal anti-inflammatory drugs (NSAIDs) or 

steroids, autoimmune gastritis, collagenous gastritis, 

sarcoidosis, eosinophilic gastritis, and lymphocytic 
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gastritis1. Patients with chronic gastritis may end up 

with Gastric atrophy (GA), gastric ulcer, and 

metaplasia in the intestine of the gastric mucosa 

(GIM) and may develop gastric adenocarcinoma 

(GC), which is the fifth most common cancer all over 

the world and causes mortality as a result of delayed 

diagnosis2. H. pylori may introduce alterations in its 

genetics, produce many virulence factors, toxins, and 

proteins, and stimulates miscellaneous adaptation 

processes throughout its adhesion and colonization. 

In addition to that, it changes its shape from spiral to 

coccoid to persist in the gastrointestinal tract (GIT). 

Therefore, the pathogenicity and virulence of H. 

pylori are sophisticated interactions among virulence 

factors, host, and environmental factors3. The host’s 

immune responses play an important role in 

controlling the infection. Interleukine-8 (IL-8) is an 

important mediator in H. pylori-associated gastritis4. 

In infected individuals, The T-helper (Th)-CD4+ 

lymphocytes in the gastric lamina propria become 

polarized and hyporesponsive by Th1/Th17 cells that 

are under the control of Treg (CD25+) cells. Th17 in 

the gastric mucosa plays an important role in gastric 

pathogenesis via secretion of IL-17 that affects the 

activity of antimicrobials and the immune response 

inside the gut environment5. On the other hand, IL-

22 is a multifunctional cytokine that helps to 

maintain tissue homeostasis and regulate immune 

responses. Its role in H. pylori infection is not well 

understood, but it is known to play a critical role in 

tissue repair and regeneration, especially in barrier 

tissues like the gut6. This study was designed to an 

evaluation of serum levels for the proinflammatory 

cytokines IL-8, IL-17, and IL-22 in Helicobacter 

pylori infection and their association with the degree 

of gastritis histopathology. 
 

Patients and methods: 

This is a case-control prospective study 

including 60 patients, 30 males and 30 females who 

attended the Gastrointestinal Tract Center at Al-

Kindy Teaching Hospital during the period from 

December 2019 to April 2020 with the cooperation 

of the medical and nursing staff of the Endoscopy 

Unit. The inclusion criteria were patients who were 

complaining of epigastric pain, dyspepsia, nausea, 

vomiting, and upper-gastrointestinal bleeding 

presenting as hematemesis and/ or Malena. The 

exclusion criteria were patients with carcinoma of 

the stomach and esophagus. The patients who 

underwent endoscopic examination were kept fasting 

for at least 8 hours and the examination was 

performed under local pharyngeal anesthesia by 

using fiber optic endoscope: GIF‑H260; Olympus, 

Tokyo, Japan display screen; Olympus OEV‑261H 

liquid crystal display monitor; Olympus, Tokyo, 

Japan for diagnosis confirmation with biopsies for 

histopathological studies. The second group was the 

control group that included 60 apparently healthy 

individuals that matched the gastritis patients in sex 

and age, but without any gastric disorders or 

complaints. 

Ethical clearance was obtained from Al-

Kindy Teaching Hospital's Scientific and Ethical 

Committee as well as Al-Kindy College of Medicine. 

Informed consent was obtained from each participant 

prior to the commencement of the study. 
 

Gastritis histological analysis 

Sixty biopsies of the mucosa of the gastric 

antrum and stomach body were used to determine the 

degree of histological gastritis. Patients' biopsy 

samples were first fixed in 10% formalin, and then 

they were embedded in paraffin. After that, they were 

stained using Hematoxylin- Eosin and examined by 

the pathologists of Al-Kindy Teaching Hospital in a 

blinded technique. The histopathological study 

included: the degree of neutrophils infiltration, 

chronic gastric mucosal inflammation, mucosal 

atrophy, and intestinal metaplasia according to the 

most recent Sydney System, they were graded as (0) 

normal, (1) mild, (2) moderate, and (3) severe7.  
 

Serological examination 

One hundred twenty sera samples were 

collected from both gastritis patients and apparently 

healthy individuals for serological examination. 

Enzyme-linked immunosorbent assay kit 

(Immunolab, Germany) used for the determination of 

the quantity of anti- H. pylori IgG antibodies in the 

sera of the study groups. Serum levels of IL-8 was 

measured according to manufacturer instructions, 

using ELISA kit from Beckman Coulter Marseille, 

France. While, ELISA kits of IL-17 and IL-22 were 

obtained from Al-shkairate Company, Jordon.   

Statistical Analysis: 
          Statistical Analysis System (SAS) program, 

2018 was used in this study. The Least Significant 

Difference (LSD) test (Analysis of Variation, 

ANOVA) was performed to compare between 

means. The Chi-square test was used to determine an 

association between categorical variables in a 

significant way (0.05 and 0.01 probability). In this 

study, the odd ratio and confidence interval were 

estimated.
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Results 

This study included 60 patients with gastritis 

confirmed by gastroscope and histopathology. Their 

ages ranged from 18-75 years old. Most of them were 

between 30-50 years old (56.67%) which was not 

significantly different from the control group 

(53.33%) as shown in fig.1. Male to female ratio was 

1:1(50% males and 50% females) is nearly 

frequency- matched with the control group as 

demonstrated in fig.2. Regarding body mass index, 

Fig.3 illustrated that the percentage of individuals 

that have a normal weight (18.5-25) and obese (BMI 

more than 30) tended to be lower in the control group 

when compared with the patients’ group (25% versus 

31.67% and 31.67% versus 33.33%, respectively). In 

contrast, the control group tended to be more 

overweight (25.1-30) in comparison with the 

patients’ group (43.33% versus 35%, respectively) 

but the differences did not reach the significance 

level. The main cause of gastritis in those patients 

was infection with H. pylori. Most of the patients 

with active chronic gastritis and superficial chronic 

gastritis had positive titers for anti-H. pylori IgG 

antibody (167.89 ± 3.18 IU/ml) and (150.74± 1.45 

IU/ml) respectively, which was significantly 

different from the control group (4.36 ± 0.29 IU/ml) 

(P=0.0001) as shown in table 1. 

     Gastric biopsies were taken from the patients and 

sent for histopathologic study. The most common 

findings were moderate chronic gastric mucosal 

inflammation seen in 29 (48.33%) of the cases 

followed by mild chronic gastric mucosal 

inflammation 21 (35%) and severe gastric mucosal 

inflammation 10 (16.66) as shown in Table 2. 

Furthermore, histological analysis confirmed that 

only 22 (36.66%) of cases were infected with H. 

pylori as presented in table 2. 

       Concerning cytokines levels of IL-8, IL-22, and 

IL-17 in patients with gastritis, there was a 

significant increase (P= 0.0001, 0.0001, and 0.0062) 

in the serum (336.95± 19.41, 38.77 ± 1.01, 18.84 ± 

0.16 pg/ml), respectively, as compared with the 

control group (122.48± 12.07, 17.69 ± 1.34, and 

14.09 ± 0.8 pg/ml) as shown in Table 3. In addition, 

analysis association between cytokines serum levels 

with the degree of gastritis histopathology  revealed 

that, the percentage of patients that showed increased 

in the cytokines levels of IL-8, IL-17, and IL-22 were 

significantly associated with moderate and severe 

chronic inflammation [OR ( 95% CI): 1.26 (0.82-

2.15); 1.33:(0.86-2.09) and 1.07:(0.72-1.87) 

respectively, P≤0.05] and neutrophil infiltration of 

gastric mucosa [OR ( 95% CI) were 1.74 (0.92-3.05); 

2.19:(1.15-4.22) and 1.56: (1.02-3.97) respectively, 

P≤0.01]  as demonstrated in Table 4.

 

 
Figure 1. Distribution of study samples based on age groups. 
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Figure 2. Distribution of study samples based on gender 

 

 

Figure 3. Distribution of study samples based on Body Mass Index (BMI). 

 

Table 1. The mean level of anti-H. pylori IgG antibody concentration in study groups. 
 

Study groups 

 

Number 

Level of anti- H. pylori IgG 

antibody (IU/ml) 

(Mean ± SD) 

 

P-value 

Active chronic gastritis 22 167.89 ± 3.18 a  

0.0001 ** Superficial chronic gastritis 38 150.74± 1.45 a 

Control group 60 4.36 ± 0.29 b 

Means with different letters in the same column were significantly different. 

 ** (P≤0.0001). 
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Table 2. Histopathologic grading of gastritis according to Sydney System. 

Histological results 

Normal 

(0) 

No. (%) 

Mild 

(1) 

No. (%) 

Moderate 

(2) 

No. (%) 

Sever 

(3) 

No. (%) 

Total 

Neutrophil infiltration 38 (63.33) 12 (20) 6 (10) 4 (6.67) 22 (36.66) 

Chronic gastric mucosal 

inflammation 
0        0 21 (35) 29 (48.33) 10 (16.66) 60 (100%) 

Mucosal atrophy 0        0 0        0 0        0 2 (3.33) 2 (3.33) 

Intestinal metaplasia 0        0 0        0 0        0 0        0 0 

H. pylori positive by 

histopathology 
38 (63.33) 10 (16.66) 7 (11.66) 5 (8.33) 22 (36.66) 

 

Table 3. Cytokines levels in patients and control groups. 
Cytokines Serum level (pg/ml) P-value 

Gastritis patients Control group 

IL-8 336.95± 19.41 122.48± 12.07 0.0001 ** 

IL-17 38.77 ± 1.01 17.69 ± 1.34 0.0001 ** 

IL-22 18.84 ± 0.16 14.09 ± 0.8 0.0062 ** 

** (P≤0.01). 

 

Table 4. Association among cytokines levels of IL-8, IL-17, IL-22 and degree of chronic inflammation 

and neutrophil infiltration. 
 

Cytokines 

Chronic inflammation 

                 N. (%) 

 

P- 

value 

 

OR (95% 

CI) 

Neutrophil infiltration 

N. (%) 

 

P- value 

 

OR (95% 

CI) Normal + 

mild 

Moderate 

+ sever 

Normal + 

mild 

Moderate 

+ sever 

IL-8 

High 9 (15%) 
22 

(36.66%) 
 

0.037 

* 

 

1.26 

(0.82-

2.15) 

24 (40%) 
7 

(11.66%) 
 

0.0052 

** 

 

1.74 

(0.92-

3.05) 
Low 12 (20%) 

17 

(28.33%) 

26 

(43.33%) 
3 (5%) 

IL-17 

High 
7 

(11.66%) 

19 

(31.66%) 
 

0.039 

* 

 

1.33 

(0.86-

2.09) 

17(28.33

%) 
6 (10%)  

0.0006 

** 

 

2.19 

(1.15-

4.22) 
Low 

14 

(23.33%) 

20 

(33.33%) 
33 (55%) 4(6.66%) 

IL-22 

High 

 

14(23.33

%) 

 

23 

(38.33%) 
 

0.041 

* 

 

1.07 

(0.72-

1.87) 

21 (35%) 6 (10%)  

0.0084 

** 

 

1.56 

(1.02-

3.97) 
Low 

7(11.66%

) 

16 

(26.66%) 

19 

(31.66%) 
4 (6.66%) 

 

* (P≤0.05), ** (P≤0.01). 
 

Discussion  

In this study, the highest incidence of gastritis 

was observed to occur between the third and fifth 

decades. Age can be a crucial factor for having 

gastritis due to thinning stomach lining with aging 

because of aging is related to a decreased rate of 

gastric epithelial cell turnover and a decreased ability 

to repair the gastric mucosa due to decreased levels 

of prostaglandin in the gastric mucosa. Additionally, 

lifestyle factors such as stress, smoking, and diet may 

contribute to the development of gastritis. This result 

agrees with other studies that have shown that aging 

is associated with inflammatory changes in the 

gastric body, which can also contribute to the 

development of gastritis8, 9. In the present study, 
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serological tests for H. pylori IgG showed the highest 

positive frequency when compared with the 

histological examination that showed only 22 

(36.66%) from cases were infected with H. pylori 

and IgG antibodies titer was higher in active chronic 

gastritis than superficial chronic gastritis. Previous 

studies reported that the prevalence of H. pylori 

infection increased in the Middle East region, and the 

rate was more in subjects with gastritis and this 

prevalence was varied between studies performed in 

different countries and within the same country. The 

serological index of IgG antibodies cannot predicate 

whether the individuals have a previous or current 

infection. IgG antibodies can be found even after the 

bacteria clearance and IgG level could be decreased 

to 40-50% by 6-month post-treatment, and only 25% 

of successfully treated patients show complete 

disappearances of IgG10-13.  

One of the risk factors for gastritis is high body mass 

index as seen in this research (BMI of more than 30 

kg/ m2 was associated with gastritis 33.33%). This 

study is in accordance with previous studies 

illustrated that obese patients had higher H. pylori 

infection and gastritis than lean patients with BMI 

less than 25 kg/m2. High BMI leads to lipid 

peroxidation, oxidative stress, decreased antioxidant 

activity all of which led to oxidative DNA damage 

that increased the risk of gastric cancer14-16. The 

histopathological tests showed that all subjects 

experienced chronic inflammation, while neutrophil 

infiltration was found 36.66% and atrophy and 

intestinal metaplasia were not found in the present 

study. The degree of gastritis histopathology results 

was varied among studies17, 18. This difference may 

be due to patient selection, duration of the disease, 

underlying causes, race of the patients included in the 

study, sample size, and the timing of biopsies during 

the course of the disease. The mucosa of stomach 

corpus either undergo superficial injury that heals 

through histopathologic changes of surface cells like 

foveolar hyperplasia or it may suffer a deep injury 

like chronic inflammation caused by H. pylori 

leading to pyloric pseudopyloric metaplasia, loss of 

parietal cells that secrete acids i.e. atrophic gastritis, 

foveolar cells expansion, and turning of chief cells 

which secrets enzymes in the deep antral gland that 

is similar to mucous cells. Chief cells can be 

reprogrammed into paligenosis and mucus secreting 

spasmolytic polypeptide which expresses metaplasia 

cells stimulated by IL-13 secreted from innate 

lymphoid cells (ILC2s)18. This study demonstrated 

the significant elevation in the levels of IL-8, IL-17 

and IL-22 as compared with control samples. 

Compatible with a previous study, the present study 

demonstrated that H. pylori stimulate Th CD4+ cells 

and Th17 to secret proinflammatory cytokines IL-

17A, IL-17F, IL-21 and IL-22, which have anti-

microbial response and control bacterial 

colonization. IL-22 and IL-17 act synergistically in 

the stimulation of chemokines and antimicrobials 

like lipocalin (LCN), IL-8 and some β-defensins 

within gastric epithelial cells that inhibit growth of 

H. pylori 19. Infection with H. pylori induces IL-17 

secretion in the mucosa of the stomach that induces 

IL-8 secretion via ERK 1/2 MAP kinase pathway 

activation. IL-8 works by attracting neutrophil to 

induce inflammation, while T regulatory cells 

(Tregs) works on suppressing the reaction of 

mucosal inflammation initiated by IL-17. Gastric 

inflammation is stimulated by host factors like IL-6, 

IL-1β, TGF-β1, tumor necrosis factor TNF-α, IL-22, 

IL-21, IL-18 and IL-17, and the H. pylori factors like 

vacuolating cytotoxin A (vacA) and proteins 

cytotoxin associated gene A (cagA) 20. So, inhibition 

of these cytokines may be used as a potential 

therapeutic opportunity in the treatment21. 

Conclusion 

The most common cause of gastritis was H. pylori 

with histopathological lesions showing neutrophil 

infiltration and chronic gastric mucosal 

inflammation associated with increased levels of IL-

22, IL-8, and IL-17 in the serum. 
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مع  22وانترلوكين  17، انترلوكين 8تقييم مستويات السيتوكينات الموالية للالتهاب انترلوكين 

 ودرجة التهاب المعدة في عينة من المرضى العراقيين Helicobacter pyloriالاصابة ببكتريا 

 1 و ضحى سالم نعمة 1 الطبرهريم حسام  ، 2 بتول مطر مهدي، 1 مريم جاسم شهاب

 .العراق، بغداد ،ي للبحث والتدريب، جامعة النهرينمركز الدنا العدل 1
 .العراق ،طب الكندي، جامعة بغداد، بغداد كلية، قسم الاحياء المجهرية 2

 

 ةالخلاص

زمن، و مألى التهاب حاد إ على مدة المرضنه التهاب نسيجي للطبقة المخاطية المبطنة للمعدة ويصنف اعتمادا أيعرف التهاب المعدة ب

لسيتوكينات ل مستويات المصللى تقييم إمراضية.  هدفت الدراسة الحالية النتائج النسيجية والموقع التشريحي والإوكذلك اعتمادا على 

مع درجة التهاب المعدة في  وارتباطها H. pylori في الإصابة ببكتريا 22و انترلوكين 17، انترلوكين 8انترلوكين  بالموالية للاتها

عراض التهاب المعدة وكانوا أمريضا من بين الأشخاص الذين يعانون من  60عينة من المرضى العراقيين. تضمنت مجموعة الدراسة 

 . بالإضافة الى2020لى نيسان إ 2019يقصدون قسم تنظير الجهاز الهضمي / مستشفى الكندي التعليمي خلال الفترة من كانون الثاني 

نهم اصحاء ظاهريا. استخدمت الخزعات النسيجية المأخوذة من الغشاء المخاطي أشخصا الذي يبدو  60مجموعة السيطرة المتكونة من 

 مستوياتوقياس  H. pylori لتحديد الإصابة ببكترياالمصول  تم الحصول علىلتحديد درجة الالتهاب النسيجي.  ةلمنطقة غار وجسم المعد

 75-18ن المرضى الذين يعانون من التهاب المعدة تتراوح أعمارهم من أظهرت النتائج أ. 22و انترلوكين  17وكين ، انترل8انترلوكين 

منهم يعانون من الوزن الزائد. معظم  %35من المرضى يعانون من السمنة المفرطة و %33.33ن أسنة. كشفت نتائج مؤشر كتلة الجسم 

وكان  H. pyloriظهروا نتائج مصلية موجبة للأجسام المضادة لبكتريا أة السطحي المزمن التهاب المعدالمعدة النشط و التهابمرضى 

على التوالي مع وجود فرق عالي  (IU/ml 1.45 ±150.74)و  (IU/ml 3.18 ± 167.89)الاجسام المضادة للبكتريا معدل التركيز 

ان جميع المرضى ظهرت نتائج التحليل النسيجي أ. (IU/ml 0.29 ± 4.36)عند المقارنة مع مجموعة السيطرة  P=0.0001المعنوية 

كانوا يعانون من ارتشاح خلايا الدم البيضاء المتعادلة وكان هناك  %36.66ن، بينما التهاب الغشاء المخاطي المزمكانوا يعانون من 

الدم  خلايان وارتشاح التهاب الغشاء المخاطي المزم مع درجة 22و 17و 8الانترلوكينات ارتباط معنوي بين مستويات 

 التغيراتمع  H. pyloriن السبب الأكثر شيوعا لالتهاب المعدة هو الإصابة ببكتريا أ. نستنتج من هذه الدراسة  neutrophilالبيضاء

 زيادة المرتبط معوالتهاب الغشاء المخاطي المزمن  neutrophil المتعادلة الدم البيضاء خلاياارتشاح  تضمنالنسيجية المرضية والتي 

 .بنترلوكينات الموالية للاتهامستويات الأ

 .الخزع النسيجية، السيتوكينات، التهاب المعدة، النسيج المرضي، الملوية البوابية الكلمات المفتاحية:
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