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CLINICAL STUDY

Helicobacter pylori infection and its relationship to plasma

magnesium in hemodialysis patients

Nasri H

Shahrekord University of Medical Sciences, Hajar Medical, Educational and Therapeutic Center,
Hemodialysis section Shahrekord, Iran. hamidnasri@yahoo.com

Abstract

Dyspeptic symptoms are quite common in chronic hemodialysis patients, and Helicobacter pylori
(cagA”) is thought to play an important role in the pathogenesis of the active gastritis and other upper
gastrointestinal mucosal lesions in these patients. The aim of this study was to evaluate a probable
association between plasma magnesium (Mg?") and Helicobacter pylori infection in maintenance
patients. Helicobacter pylori specific IgG antibody levels and plasma magnesium were measured in
patients. Totally 44 patients consisted from 34 non diabetic hemodialysed patients and 10 diabetic
hemodialysis patients. In this study, a significant positive correlation between anti-Helicobacter I1gG
antibody and plasma magnesium was found in all patients (r=0.29, p=0.050) (adjusted for dialysis
sessions). The results of this study suggest the association of serum magnesium with the infection of
Helicobacter pylori. Mg?* acquisition by CorA is essential for Helicobacter pylori in vitro. We con-
cluded that high serum magnesium level and probably its higher concentration in gastric mucosa
might facilitate the colonization of Helicobacter pylori in the stomach of hemodialysis patients, al-
though more studies are needed to prove the clinical relevance of this finding (7ab. 1, Fig. 1, Ref. 23).
Full Text (Free, PDF) www.bmj.sk.
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Helicobacter pylori (strains cagA") has been shown to play
an important role in the development of gastritis and gastric ul-
cer (1). Patients with chronic renal failure often have dyspeptic
symptoms and may develop peptic disease or digestive disor-
ders leading to severe gastrointestinal complications (2). Stud-
ies on the relationship between high plasma urea nitrogen, crea-
tinine and Helicobacter pylori infection in hemodialysis patients
presented contradictory results (3). While the background of the
gastroduodenal disorder remains unclear in these patients, the
link between Helicobacter pylori, chronic gastritis and peptic
ulcer disease has grown stronger (4—6). It has been reported that
patients with chronic renal failure have an increased incidence
of peptic ulcer, however, it is unclear whether the increased inci-
dence is due to altered gastric acidity, hypersecretin of gastrin,
or increased colonization of Helicobacter pylori (7—8). Only few
reports are available regarding the promoting factors of Helico-
bacter pylori infection in hemodialysis patients. Regarding this,
lack of significant relationship between PTH abnormalities, which
is frequently seen in hemodialysis patients, and H. pylori infec-
tion was noted previously (9) and high pepsinogen II plasma

levels (an interacting factor for H. pylori infection in dialysis
patients) were proposed in another study (10). It was found that
renal excretion is the major route of magnesium elimination from
the body and that a positive magnesium balance would be ex-
pected in renal insufficiency (11). In chronic renal failure, the
limited ability of the kidney to excrete an increased magnesium
load may result in toxic plasma concentrations (11-12). Follow-
ing the chronic hemodialysis treatment, the main determinant of
magnesium balance is the concentration of magnesium in the
dialysate. Thus in end-stage renal failure, magnesium levels are
increased in plasma and red blood cells (12—13) and magnesium
retention could be a problem in patients on maintenance hemo-
dialysis (13). Magnesium seems to be an important factor for
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Tab. 1. Mean=SD of patients’ data.

Total patients Minimum Maximum Mean+SD Median
n=44 m m

Age years 11 80 43+17.6 40.5
DH* months 2 156 29+34 17.5
Dialysis dose sessions 18 1584 300+367 121
Mg mg/dl 1.6 3.5 2.5+0.41 2.4
AntiHp IgG U/ml 0.5 34 7.7+10. 32
Non diabetics

n=34 Minimum Maximum Mean+SD Median
Age years 11 80 40.6+17 40
DH* months 2 156 33+37.4 20
Dialysis dose sessions 18 1584 300+408 135
Mg mg/dl 1.6 33 2.45+0.41 2.4
AntiHp IgG U/ml 0.5 34 7.6x10 2
Diabetics

n=10 Minimum Maximum Mean+SD Median
Age years 27 79 52+16.6 55
DH* months 6 24 14.4+6.7 12
Dialysis dose sessions 54 216 120.5+57 99

Mg mg/dl 2 3.5 2.46+0.48 2.3
AntiHp IgG U/ml 0.5 33 8.2+11.7 1.5

*Duration of hemodialysis treatment

both gastric acid secretion regulation (together with Ca*") and
for Helicobacter pylori survival and virulence (14). Therefore it
can be useful to evaluate if Helicobacter pylori infection is ac-
companied by changes in plasma Mg availability in patients with
regular hemodialysis. According to the data on the status of
plasma magnesium in maintenance hemodialysis patients, we
aimed to conduct a study to evaluate the probable association of
plasma magnesium with Helicobacter pylori infection in end-
stage renal failure patients undergoing regular hemodialysis treat-
ment.

Patients and methods

A cross-sectional study was conducted in patients with end-
stage renal disease, undergoing maintenance hemodialysis treat-
ment with an acetate basis dialysate and polysulfone membranes.
Exclusion criteria for patients were following: taking H2 proton
pomp inhibitors and antibiotics, and active or chronic infection.
All patients had various upper gastrointestinal complaints con-
sisting of epigastric pain, epigastric burning, postprandial full-
ness, early satiety, bloating and belching. In all patients, plasma
magnesium (Mg) was measured. Helicobacter pylori specific IgG
antibody level was measured by enzyme-linked immunosorbent
assay (ELISA) using a standard kit. A titer >10 U/ml was inter-
preted as positive according to the manufacturer’s instructions.
Duration and sessions of hemodialysis treatment were calculated
from patients’ records. The duration of each hemodialysis ses-
sion was four hours. For the statistical analysis, descriptive data

were expressed as mean+SD. A comparison between groups was
performed using the Student’s t-test. The partial correlation test
was used for correlations. All statistical analysis was performed
using the SPSS (version 11.5.00). Statistical significance was
interpreted as p<0.05.

Results

Totally, 44 patients were including (F=27, M=17), consist-
ing of 34 non-diabetic hemodialysis patients (F=21 M=13) and
10 diabetic hemodialysis patients (F=4 M=6). Table 1 shows
patients’ data. The mean age was 43 years (SD+17.6). The length
of the hemodialysis time was 29 months (+34) (median: 17.5
months). The plasma magnesium of all patients was 2.5 (£0.41)
mg/dl, the plasma level of Helicobacter pylori specific IgG anti-
body of all patients was 7.7 (£10.3) U/ml (median: 2 U/ml). In
this study, non-significant difference in age, plasma Helicobacter
IgG antibody and plasma magnesium between males and female
patients was observed. Non-significant difference in plasma
magnesium and Helicobacter IgG antibody between diabetics
and non-diabetics patients was observed and no significant dif-
ference in Helicobacter IgG antibody level between males and
females was seen (p=NS). In all patients, neither a significant
correlation between plasma Helicobacter [gG antibody levels and
age, nor a significant correlation between plasma Helicobacter
IgG antibody levels and duration and sessions of hemodialysis
was found (p=NS). In all patients, not a significant correlation
between plasma magnesium and age, duration of hemodialysis
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r=0.31 p=0.050

40

309

Serum Anti H.pylori IgG antibody u/ml

1.5 2.0 2.5 3.0 35 4.0

Serum Magnesium mg/dl

Adjusted for hemodialysis sessions

Total hemodialysis patients

Fig. 1. A significant positive correlation between Helicobacter I1gG
antibody and plasma magnesium in all patients.

treatment and hemodialysis doses was found (p=NS). In this
study, a significant positive correlation between Helicobacter IgG
antibody and plasma magnesium (r=0.31 p=0.050; figurel) was
seen in all patients (adjusted for dialysis sessions) (Tab. 1, Fig. 1).

Discussion

The findings of our study were following: not a significant
difference in the Helicobacter IgG antibody level between dia-
betic and non-diabetic hemodialysis patients and not a signifi-
cant difference in Helicobacter IgG antibody levels between
males and females. Also, not a significant difference in plasma
magnesium between diabetic and non-diabetic hemodialysis pa-
tients and between males and females was found. A significant
positive correlation between Helicobacter IgG antibody and
plasma magnesium was found in all patients. The cation me-
tabolism of the gastric pathogen Helicobacter pylori (15) is sub-
stantially important for the survival in the hostile and changing
environment of the gastric mucosa (16—17). Mechanisms in-
volved in maintaining the cation homeostasis were required for
the effective gastric colonization in animal models (18). Although
the essential biological functions of Mg** point towards the rel-
evance of Mg?" acquisition in the adaptation to the gastric envi-
ronment, proteins involved in H. pylori Mg?* uptake and metabo-
lism have not been studied in detail (19). A complete growth
deficiency in media without Mg? supplementation and a drastic
Mg?* requirement of 20 mM manifested by corA mutants dem-
onstrates that H. pylori CorA is essential for Mg?" acquisition,
required for the survival in low-Mg*" environment (19). These
findings underline the role of H. pylori cation metabolism in
maintaining metabolic functions and highlight a substantial im-
portance of Mg?" acquisition in gastric adaptation (19). A role of
CorA-mediated Mg*"uptake in H. pylori colonization and/or sur-
vival in the gastric mucosa is supported by the Mg?* concentra-

tion in human gastric juice, which is at 0.7 mM (20) far below
the values required for the growth of corA mutants. Thus, it seems
very unlikely that H. pylori corA mutants can persist in the gas-
tric mucosa for an extended time periods. The observations indi-
cate that Mg?*is the dominant CorA substrate (19). Our findings
suggest the association of plasma magnesium with the infection
of Helicobacter pylori. As mentioned, Mg?" acquisition by CorA
is essential for Helicobacter pylori in vitro and because corA
mutants had not grown in media without Mg?* supplementation
(15, 19) and magnesium Mg?"is a cofactor for many enzymes
involved in central biochemical pathways, thus pathogenic bac-
teria express specific Mg? uptake systems, which are essential
for bacterial viability (21-22). Hemodialysis patients are more
prone to have a high magnesium level, which is noted in this and
also our previous study (13). Magnesium also seems to be an
important factor for both gastric acid secretion regulation (to-
gether with Ca?") and for Helicobacter pylori survival and viru-
lence (14). Regarding this, in a study whether magnesium ion in
water could influence the colonization of Helicobacter pylori in
2-weeks old miniature pigs, Koga found that magnesium ion in
drinking water is essential for the colonization of H. pylori in
the pig stomach (23). It is believed that H. pylori CorA trans-
ports nickel and cobalt in addition to Mg* and Mg?**is the domi-
nant CorA substrate, as the corA mutation affected neither co-
balt and nickel resistance nor nickel induction of urease in H.
pylori (14, 19). We concluded that high plasma magnesium level
and probably its higher concentration in gastric mucosa might
facilitate the colonization of H. pylori in the stomach of hemodi-
alysis patients, although more studies are needed to define the
clinical relevance of this finding.
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