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ABSTRACT
The aims of this study were :A) to evaluate the seroprevalence of Helicobacter pylori
infection among adult type-2 diabetes mellitus patients in Kirkuk city by using an
immunochromatography method. B) To investigate the probable association of serum
magnesium ions (Mg+2) with Helicobacter pylori infection in the patients. One-hundred
twenty five diabetic patients were evaluated (53 males and 72 females), their age ranged
between 21 and 83 years. Anti- H. pylori IgG antibody was assessed serologically by using
immunochromatography method. All patients' serum magnesium ions were estimated.
Helicobacter pylori infection was diagnosed in 85 diabetic patient (68%), 47 males (55.2%)
and 38 females (44.7%). A significant relationship between H. pylori seropositivity and serum
magnesium ions (p<0.01) was noticed. We concluded that high serum magnesium ions level
associated with high risk of infection with H. pylori. Diabetic patients are more prone to
acquire H. pylori infection.
Keywords: H. pylori, type-2 diabetes mellitus, Mg+2.
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اﻟﻜﺸﻒ ﻋﻦ اﻻﺟﺴﺎم اﻟﻤﻀﺎدة  IgGﻟﺒﻜﺘﺮﯾﺎ ﺑﻮاﺑﺎت اﻟﻤﻌﺪة اﻟﺤﻠﺰوﻧﯿﺔ و آﯾﻮﻧﺎت اﻟﻤﻐﻨﺴﯿﻮم ﻓﻲ ﻣﺼﻞ
ﻣﺮﺿﻰ اﻟﺴﻜﺮ ﻣﻦ اﻟﻨﻮع اﻟﺜﺎﻧﻲ
أﻻﺳﺘﺎذ اﻟﻤﺴﺎﻋﺪ اﻟﺪﻛﺘﻮر ﻣﺤﻤﺪ ﯾﺎوز ﻧﻮراﻟﺪﯾﻦ
دﻛﺘﻮراه اﺣﯿﺎء ﻣﺠﮭﺮﯾﺔ طﺒﯿﺔ
ﻗﺴﻢ ﺗﻘﻨﯿﺎت اﻟﺘﺤﻠﯿﻼت اﻟﻤﺮﺿﯿﺔ  /اﻟﻜﻠﯿﺔ اﻟﺘﻘﻨﯿﺔ  /ﻛﺮﻛﻮك

اﻟﻤﻠﺨﺺ
ھﺪﻓﺖ اﻟﺪراﺳﺔ :أ( ﻟﺘﻘﯿﯿﻢ اﻟﺘﺸﺨﯿﺺ اﻟﻤﺒﻜﺮ واﻻﻧﺘﺸﺎر اﻟﻤﺼﻠﻲ ﻟﻌﺪوى ﺑﻜﺘﺮﯾﺎ ﺑﻮاﺑﺎت اﻟﻤﻌﺪة اﻟﺤﻠﺰوﻧﯿﺔ ﺑﯿﻦ اﻟﻜﺒﺎر اﻟﻤﺼﺎﺑﯿﻦ
ﺑﻤﺮض اﻟﺴﻜﺮي ﻣﻦ اﻟﻨﻮع 2-ﻓﻲ ﻣﺪﯾﻨﺔ ﻛﺮﻛﻮك ﺑﺎﺳﺘﺨﺪام طﺮﯾﻘﺔ  .Immunochromatographyب( ﻟﻠﺘﺤﻘﻖ ﻣﻦ
اﻻرﺗﺒﺎط اﻟﻤﺤﺘﻤﻞ ﺑﯿﻦ ﻧﺴﺒﺔ آﯾﻮﻧﺎت اﻟﻤﻐﻨﯿﺴﯿﻮم ﻓﻲ اﻟﻤﺼﻞ وﻋﺪوى ﺑﻜﺘﺮﯾﺎ ﺑﻮاﺑﺎت اﻟﻤﻌﺪة اﻟﺤﻠﺰوﻧﯿﺔ ﻓﻲ اﻟﻤﺮﺿﻰ.
ﺗﻢ ﺗﻘﯿﯿﻢ ﻣﺎﺋﺔ ﺧﻤﺴﺔ وﻋﺸﺮﯾﻦ ﻣﻦ ﻣﺮﺿﻰ اﻟﺴﻜﺮي ) 53ذﻛﻮر و  72إﻧﺎث( ،ﺗﺮاوﺣﺖ أﻋﻤﺎرھﻢ ﺑﯿﻦ  21و  83ﻋﺎﻣﺎ .اﻻﺟﺴﺎم
اﻟﻤﻀﺎدة ﻟﺒﻜﺘﺮﯾﺎ ﺑﻮاﺑﺎت اﻟﻤﻌﺪة اﻟﺤﻠﺰوﻧﯿﺔ ) (IgGﺗﻢ اﻟﻜﺸﻒ ﻋﻨﮭﺎ ﺑﺎﻟﻄﺮﯾﻘﺔ اﻟﻤﺼﻠﯿﺔ ﺑﺎﺳﺘﻌﻤﺎل طﺮﯾﻘﺔ
 ،Immunochromatographyو ﻗﻤﻨﺎ ﺑﺘﻘﺪﯾﺮ ﻧﺴﺐ آﯾﻮﻧﺎت اﻟﻤﻐﻨﯿﺴﯿﻮم ﻟﺠﻤﯿﻊ اﻟﻤﺮﺿﻰ .ﺗﻢ ﺗﺸﺨﯿﺺ اﻻﺻﺎﺑﺔ ﺑﺒﻜﺘﺮﯾﺎ
ﺑﻮﺑﺎت اﻟﻤﻌﺪة اﻟﺤﻠﺰوﻧﯿﺔ ﻓﻲ  (%68) 85ﻣﺮﯾﺾ ﺳﻜﺮي 47 ،ﻣﻦ اﻟﺬﻛﻮر ) (%55.2و  38ﻣﻦ اﻹﻧﺎث ) .(%44.7ﻟﻮﺣﻆ
وﺟﻮدﻋﻼﻗﺔ ذات دﻻﻟﺔ إﺣﺼﺎﺋﯿﺔ ﺑﯿﻦ اﻻﺳﺘﺠﺎﺑﺔ ﻟﻸﻣﺼﺎل ﺑﻜﺘﺮﯾﺎ ﺑﻮاﺑﺎت اﻟﻤﻌﺪة اﻟﺤﻠﺰوﻧﯿﺔ وآﯾﻮﻧﺎت اﻟﻤﻐﻨﯿﺴﯿﻮم ﻓﻲ اﻟﺪم
) .(p<0.01ﻟﻘﺪ ﺗﻢ اﻻﺳﺘﻨﺘﺎج ان ﻧﺴﺒﺔ آﯾﻮﻧﺎت اﻟﻤﻐﻨﯿﺴﯿﻮم اﻟﻌﺎﻟﯿﺔ ﻓﻲ اﻟﻤﺼﻞ ﻣﺮﺗﺒﻄﺔ ﺑﻤﺨﺎطﺮ ﻋﺎﻟﯿﺔ ﻟﻺﺻﺎﺑﺔ ﺑﺒﻜﺘﺮﯾﺎ ﺑﻮاﺑﺎت
اﻟﻤﻌﺪة اﻟﺤﻠﺰوﻧﯿﺔ و ﻣﺮﺿﻰ اﻟﺴﻜﺮي ھﻢ أﻛﺜﺮ ﻋﺮﺿﺔ ﻻﻛﺘﺴﺎب ﺑﻜﺘﺮﯾﺎ ﺑﻮاﺑﺎت اﻟﻤﻌﺪة اﻟﺤﻠﺰوﻧﯿﺔ.
اﻟﻜﻠﻤﺎت اﻟﻤﻔﺘﺎﺣﯿﺔّ :ﺑﻮاﺑﺎت اﻟﻤﻌﺪة اﻟﺤﻠﺰوﻧﯿﺔ ,ﻣﺮض اﻟﺴﻜﺮي ﻣﻦ اﻟﻨﻮع ,2-آﯾﻮﻧﺎت اﻟﻤﻐﻨﺴﯿﻮم.

Introduction
Helicobacter Pylori is a spiral gram negative bacterium that colonizes the human stomach and
is the main cause of peptic ulcer, gastric adenocarcinoma and primary gastric lymphoma in
adulthood(1). Infection with Helicobacter pylori has been recognized as a public health
)(2

. Affecting approximately 50% of the world population and more
Most adult patients acquire the

.

)(3

problem worldwide

prevalent in developing than the developed countries

infection during childhood, through various transmission pathways such as feco-oral, oro-oral
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or gastro-oral transmission (4). Helicobacter Pylori is a common infection in diabetics who do
not have adequately controlled hyperglycemia and these are individuals who are colonized by
H. pylori in the gastric antrum (5). Evidence has been published suggesting that the prevalence
of H. pylori infection might be increased in patients with type-2 diabetes mellitus (T2DM)
when compared with the normal population

(6,7)

. The H. pylori – induced inflammatory

response affects many gastric cell types, including those responsible for leptin and ghrelin
production which belong to a numerous group of hormones and other factors which take part
in glucose homeostasis regulation. Glucose homeostasis reflects the balance between the
amount of it entering the blood stream and glucose used up by the body (8). Ghrelin takes part
in glucose homeostasis by regulation the secretion and affecting the insulin sensitivity of
tissue

(9,10,11)

. Magnesium seems to be an important factor for both gastric acid secretion

regulation (together with Ca++) and survival and virulence of H. pylori

(9)

. Therefore it is

important to assess if H. pylori infection is accompanied by variations in the serum Mg+2
levels in patients with T2DM

(12)

. The aims of our study were: A) To evaluate the early

diagnosis and the seroprevalence of Helicobacter pylori infection among adults with type-2
diabetes mellitus patients in Kirkuk city. B) To investigate the probable association of serum
magnesium ions (Mg+2) with Helicobacter pylori infection in the patients.

Materials and methods
Study population:
This study was carried out from August 2012 to May 2013. One hundred twenty five of adult
diabetic patients, male 53 (42.4%) and female 72 (57.6%) with ages between 21 and 83 years
at the Kirkuk and Al-Azadi teaching hospital were enrolled in this study.
Sample collection:
Serum samples were collected from each adult diabetic patient and the sera were analyzed for
the detection of the H. pylori-specific immunoglobulin G (IgG). The remaining sera were
frozen and stored at -20 ˚C until used for the estimation of the magnesium ions level.
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Questionnaires:
Assessment of the diabetic patient's health status and demographic characteristics was based
on data from questionnaires. The questionnaires concerned the age, sex and weight. A
questionnaire was filled out for each patient by the physician.
Serum determination of IgG to H. pylori:
The determination of specific IgG antibodies was done using an Immunochromatography test
(ICT). ICT test was performed by the commercial test kit (

; 4108 Sorrento Valley

Blvd., San Diego, CA 92121, USA) according to the instructions of the manufacturer.
Estimation of the serum magnesium level:
Serum magnesium ions level was measured by use of the commercial available kit
(BIOLABO; France) and the 721-2000 Spectrophotometer. The magnesium ions assay was
used according to the manufacturer’s instructions. The normal value of serum Mg+2 is (0.66 –
1.07 mg/dl).
Statistical analysis:
The data of the patients were analyzed using the T-test (13).

Result
Out of a total number of 125 subjects, 53 were males (42.4%) and 72 were females (57.6%).
Majority of patients were more than 21 years, mean age +SD (50.78). The patients were over
50 Kg mean weight +SD (79.9), (table-1, figure -1).
(Table-1): Evaluation of age and weight in studied population
Total (125) patients

Minimum

Maximum

Mean+SD

Median

Age

21

83

50.78±0.9

50

Weight

50

105

79.9±1.1

70
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(Figure -1): Ages and weight in studied population
The seropositivity to H. pylori IgG specific antibodies was detected in 85 (68%) diabetic
patients. In our study we found that seropositivity to H. pylori was more common in males
than females, in which 47 (55, 2%) from 85 H. pylori infected patients were males and 38
were females (44.7%) (table-2).
Infected diabetic patients with H. pylori had significantly higher magnesium ions
concentration in serum (table-2).
(Table-2): Association of sex and magnesium ions with Helicobacter pylori seropositivity
Characteristic

H. pylori positive

H. pylori negative

Total

p-value

NO. (%)

NO. (%)

NO. (%)

Male

47 (88.6%)

6 (11.3%)

53 (42.4%)

NS

Female

38 (52.7%)

34 (47.2%)

72 (57.6%)

NS

85 (68%)

40 (32%)

125 (100%)

Sex

Total
Mg
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Mg ≤ 0.66

8 (57.1%)

6 (42.9%)

14 (11.2%)

NS

29 (61.7%)

18 (38.2%)

47 (37.6%)

NS

Mg>1.07

45 (70.3%)

19 (29.7%)

64 (51.2%)

P<0.01

Total

82 (65.6%)

43 (34.4%)

125 (100%)

0.66<Mg≤1.07

*NS: non significant.
In this study a significant association between H. pylori infection and magnesium ions level in
the studied patients was detected (p< 0.01).

Discussion
The prevalence of H. pylori infection has been reported to range between 30-80% in diabetic
patients (14, 15). In our study the prevalence of H. pylori infection in diabetics was found to be
68%. Patients with diabetes mellitus are often affected by chronic infection.
Many studies have evaluated the prevalence of H. pylori

infection in diabetic patients and

possible role of this condition in their metabolic control. Some studies found higher
prevalence of the infection in diabetic’s patients and reduced glycemic control while other did
not support any correlation between metabolic control and H. pylori infection (16).
The present study determines the relationship between type-2 diabetes and H. pylori infection
and found that diabetic patients are more prone to acquire H. pylori infection and similar
result also detected in the study conducted at Japan by Kimiaki et al (17).
The high prevalence of H. pylori infection in patients with diabetes is generally explained by
reduced gastric motility and peristaltic activity which may promote H. pylori colonization,
various chemical changes in gastric mucosa following non enzymatic glycosylation of muscin
or increased sialic acid which may involve as receptor for H. pylori on cell surface by
promoting adhesion of H. pylori to gastric mucosa cell and an impaired non specific
immunity observed in patients with diabetes
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the homeostasis of leptin and ghrelin (two hormones critical to energy homeostasis and
metabolism) in addition H. pylori is associated with chronic inflammation, particularly
among H. pylori strains which contain Cag antigen. There is evidence that this inflammation
may extend beyond gastrointestinal tract affecting insulin and glucose metabolism (21).
We had shown a positive association between serum magnesium level and H. pylori infection.
It seems that the cation metabolism of the gastric pathogen H. pylori is of substantial
importance for survival in hostile and changing environmental of gastric mucosa (22, 23 ).
Serum magnesium is a cofactor of many enzymes involved in central biochemical pathway
with in human host; pathogenic bacteria express specific serum magnesium uptake systems
which are essential for their viability (24, 25). Most of H. pylori related diseases are associated
with male gender, the role of gender as a risk factor for H. pylori infection is still debated.
The present study show that the H. pylori was most common among males while another
study conducted by Catherin confirm the males predominance of H. pylori infection in adults
as a global and homogenous phenomenon (26). In another study the H. pylori infected female
were predominant as compared to males that contradicts our statement

(27)

.

Helecobacter

pylori is an important cause of chronic active gastritis and plays an important role in the
etiology of peptic ulcer disease in humans (28, 29). This study concludes that:
1-The detection of H. pylori IgG antibodies in serum is a useful screening method for H.
pylori seroprevalence evaluation.
2-Helicobacter pylori infection is most common in diabetic patients with significant statistical
association between being diabetic and the acquiring of H. pylori infection.
3-High serum magnesium ions level associated with high risk of infection with H. pylori.

Vol: 11 No: 2 , April 2015

115

ISSN: 2222-8373

Detection of Helicobacter pylori specific IgG antibodies and serum
magnesium ions in type two diabetes mellitus (T2DM) patients
Dr. Mohammed yawoz nooruldeen, Ph.D. Medical Microbiology

References
1. Shiotani A, Nurgalieva ZZ, Yamaoka Y, Graham DY. 2000. Helicobacter pylori. Med
Clin North Am, 84(5): 1125-36.
2. Bener A, Micallef R, Afifi M, Derbala M, AL-Mulla HM, Usmani MA. 2007. Association
between type2 diabetes mellitus and Helicobacter pylori infection. Turk J Gastroenterol,
18(4): 225-9.
3. Pounder RE, Ng D. 1995. The prevalence of Helicobacter pylori infection in different
countries. Aliment Pharmacol Ther, 9: 33-39.
4. Rowland M, Daly L, Vaughan M, Higgins A, Bourke B, Drumm B. 2006. Age-specific
incidence of Helicobacter pylori. Gastroenterology, 130(1): 65-72.
5. Bytzer P, Talley NJ, Hammer J, Young LJ, Jones MP, Horowitz M. 2002. GI symptoms in
diabetes mellitus are associated with both poor glycemic control and diabetic
complications. Am J Gastroenterol, 97(3): 604-11.
6. Bytzer P, Talley NJ, Leemon M, Young LJ, Jones MP, Horowitz M. 2001. Prevalence of
gastrointestinal symptoms associated with diabetes mellitus: A population-based survey of
15,000 adults. Arch Intern Med, 161(16): 1989-96.
7. Perdichizzi G, Bottari M, Pallio S, Fera MT, Carbone M, Barresi G. 1996. Gastric
infection by Helicobacter pylori and antral gastritis in hyperglycemic obese and diabetic
subjects. New Microbiol, 19(2): 149-54.
8. Blaser MJ, Atherton JC. 2004. Helicobacter pylori Persistence: Biology and disease. J
Clin Invest, 113(3): 321-333.
9. Al Massadi O, Tschöp MH, Tong J. 2011. Ghrelin acylation and metabolic control.
Peptides, 32(11): 2301-8.
10. Broglio F, Prodam F, Riganti F, Gottero C, Destefanis S, Granata R, Muccioli G, Abribat
T, van der Lely AJ, Ghigo E. 2008. The continuous infusion of acylated ghrelin enhances
growth hormone secretion and worsens glucose metabolism in humans. J Endocrinol
Invest, 31(9): 788-94.
11. Dezaki K, Sone H, Yada T. 2008. Ghrelin is a physiological regulator of insulin release in
pancreatic islets and glucose homeostasis. Pharmacol Ther, 118(2): 239-49.

Vol: 11 No: 2 , April 2015

116

ISSN: 2222-8373

Detection of Helicobacter pylori specific IgG antibodies and serum
magnesium ions in type two diabetes mellitus (T2DM) patients
Dr. Mohammed yawoz nooruldeen, Ph.D. Medical Microbiology

12. Abbasciano V, Sartori S, Trevisani L, Girometti R, Ranzini M, Nielsen I, Mazzotta
D, Vecchiatti G, Bononi A, Guglielmini, C. 2003. Comparision of magnesium
concentration in serum, erythrocytes and gastric tissue in two groups of patients affected
by chronic gastritis, Helicobacter pylori negative and positive. Magnes Res, 16(4): 281-6.
13. Azar B, Hamid N. 2011. Helicobacter pylori specific IgG antibody and serum
magnesium in type-2 diabetes mellitus chronic kidney disease patients. Saudi J Kidney
Dis Transpl, 22(2): 282-285.
14. Gulcelik NE, Kaya E, Demirbas B, Culha C, Koc G, Ozkaya M, Cakal E, Serter R, Aral
Y. 2005. Helicobacter pylori prevalence in diabetic patients and its relationship with
dyspepsia and autonomic neuropathy . J Endocrinol Invest, 28(3): 214-7.
15. Ko GT, Chan FK, Chan WB, Sung JJ, Tsoi CL, To KF, Lai CW, Cockram CS. 2001.
Helicobacter pylori infection in Chinese subjects with type 2 diabetes. Endocr Res, 27(12): 171-7.
16. Ojetti V, Migneco A, Silveri NG, Ghirlanda G, Gasbarrini G, Gasbarrini A. 2005. The
role of H. pylori infection in diabetes. Curr Diabetes Rev, 1(3): 343-7.
17. Kimiaki N, Takahiro K, Hajime G, Tadatoshi K, Shigetoshi M. 1999. Effects of
Helicobacter pylori on gastrodoudenal disorders in diabetes mellitus. J Nara Med Assoc,
386: 24-8.
18. Pickup J, Day C, Bailey C, Samuel A, Chusney G, Garland H, Hamilton K, Balment RJ.
1995. Plasma sialic acid in animal models of diabetes mellitus: evidence for modulation of
sialic acid concentrations by insulin deficiency. Life Sci, 57(14): 1383-91.
19. Valkonen K, Ringner M, Ljungh A, Wadstrom T. 1993. High-affinity binding of laminin
by Helicobacter pylori: evidence for a lectin-like interaction. FEMS Immunol Med
Microbiol, 7(1): 29-37.
20. Senturk O, Canturk Z, Cetinarslan B, Ercin C, Hulagu S, Canturk NZ. 2001. Prevalence
and comparisons of five different diagnostic methods for Helicobacter pylori in diabetic
patients. Endocr Res, 27(1-2): 179-89.
21. Troy B, Helicobacter pylori infection may increase hemoglobin A1c levels,
http://www.medscape.org/viewarticle/760536.

Vol: 11 No: 2 , April 2015

117

ISSN: 2222-8373

Detection of Helicobacter pylori specific IgG antibodies and serum
magnesium ions in type two diabetes mellitus (T2DM) patients
Dr. Mohammed yawoz nooruldeen, Ph.D. Medical Microbiology

22. Dunn BE, Cohen H, Blaser MJ. 1997. Helicobacter pylori. Clin Microbiol Rev, 10(4):
720-41.
23. McGee DJ, Mobley HL. 1999. Mechanisms of Helicobacter pylori infection: Bacterial
factors. Curr Top Microbiol Immunol, 241: 155-80.
24. Moncrief MB, Maguire ME. 1999. Magnesium transport in prokaryotes. J Biol Inorg
Chem, 4(5): 523-7.
25. Smith RL, Maguire ME. 1998. Microbial magnesium transport: unusual transporters
searching for identity. Mol Microbiol, 28(2): 217-26.
26. de Martel C, Parsonnet J. 2006. Helicobacter pylori infection and gender: a metaanalysis of population-based prevalence surveys. Dig Dis Sci, 51(12): 2292-301.
27. Kanbay M, Gur G, Arslan H, yilmaz U, Boyacioglu S. 2005. The Relationship of ABO
Blood Group, age, gender, Smoking, and Helicobacter pylori Infection. Dig Dis Sci,
50(7): 1214-7.
28. Bener A, Adeyemi EO, Almehdi AM, Ameen A, Beshwari M, Benedict S, Derballa MF.
2006. Helicobacter pylori profile in asymptomatic farmers and non-farmers. Int J Environ
Health Res, 16(6): 449-54.
29. Marrollo M, Latella G, Melideo D, Storelli E, Iannarelli R, Stornelli P, Valenti M, Caprilli
R. 2001. Increased prevalence of Helicobacter pylori in patients with diabetes mellitus.
Dig Liver Dis, 33(1): 21-9.

Vol: 11 No: 2 , April 2015

118

ISSN: 2222-8373

