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Biochemical changes associated with helicobacter pylori infection
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ABSTRACT

The aim of the present study is to through lights on the biochemical relations between H. pylori infection and the
changes in serum Ammonia, Gastrin, Leptin, Amylase, Lipid profile, Iron, Total Iron Binding Capacity, Transferrin,
Haptoglobin and Vitamin B12. 90- helicobacter pylori infected patients, and 20- clinically healthy subjects used as
control all ages ranged between 25 to over 65 years are applied in the experiment. The result of the present study showed
the association between serum Ammonia and Amylase, Gastrin and Leptin levels, in addition to serum lipid profile
including (Total cholesterol, Triacylglycerol (TG), Low density lipoprotein — cholesterol (LDL-C) and High density
lipoprotein — cholesterol (HDL-C), Iron status (Iron, Ferritin, Total Iron Binding capacity (TIBC) and Transferrin) in
addition to Vitamin B12 and haptoglobin with helicobacter pylori infection. These parameters may all be regarded as
predictors or risk factors for Gastritis, anemia, peptic ulcer, Gastric cancer and Coronary heart diseases in elderly patients.
The findings of the present study suggest that, helicobacter pylori infection are primary interacting mediators in the
anemia and different diseases of the stomach.
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1. INTRODUCTION

Helicobacter pylori (H. pylori) is a gram- Iron Binding Capacity, Transferrin, Haptoglobin
negative pathogen that is widespread all over the and Vitamin B'2,
world, infecting more than 50% of the world’s
population. with a predominant distribution in 2. MATERIAL AND METHODS
developing countries (up to 80%) compared to
industrialized ones (20%-80%) (Francesco et al., 2.1. Patients:

2014). H. pylori causes chronic gastritis and peptic
ulcer disease and it has been classified as a type I
(definite) carcinogen since 1994. This organism
has also been implicated in increasing the risk of
developing gastric cancer, which is the second
most frequent cause of cancer-related death (Adel
et al., 2008). H. pylori-related gastritis and its
effects on gastric physiology, affecting the normal
process of iron absorption (Annibale et al., 2000).
H. pylori infection can cause a deficiency of
vitamins like vitamin B, (Annibale et al., 2002).
H. pylori infection has been associated with
impaired energy homeostasis, lipid metabolism,
elevated fasting insulin levels and insulin
sensitivity (Francesco et al., 2014). This study was
designed to study the relations between H. pylori
infection and the changes in serum Ammonia,
Gastrin, Leptin, Amylase, Lipid profile, Iron, Total

The study taken out on 1- 20 healthy person as
control group 2- 90 patients infected with H. pylori,
with age range between 25 and over 65 years,
patients was selected from Gamal Abdel Nasser
General Hospital in medicine and endemic
medicine  departments for treatment from
continuous (pyloric burning) heart burning and
upon analysis them blood samples for the presence
of H. pylori antibodies they are positive. Who
classified according to age into four equal groups
as follow: Group I: Control healthy individuals
consist of 20-persons with ages ranged from 25 to
over 65 years. Group II: Consisted from 30-
diseased patients with age ranged from 25 to 40
years. Group III: Consisted from 30-diseased
patients with age ranged from 40-65 years.
Group IV: Consisted from 30-diseased patients
with age ranged from 65 to 80 years.
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2.2. Collection of sample:

Peripheral blood samples of all infected
peoples and healthy peoples were collected. The
collected samples were transferred to Sml
vacutainer tubes, stand about 30minutes in room
temperature, then centrifuged (at 3000 r.p.m for 5
minutes) and all available sera were stored at -20
°C, diluted for biochemical analysis.

2.3. Biochemical parameters:

Plasma Ammonia (Neeley and Philipson
1988). Serum Amylase (Garaway et al.,1959). lipid
profile [Total cholesterol (Fossati and Prencipe
1982), HDL-C (Allain et al.,1974), LDL-C (Falholt
et al.,, 1973), VLDL-C (Friedewald 1973) and
Triacylglycerol (Bucolo et al.,1973)]. Serum
Gastrin (Goetze and Rehfeld 2003). Serum leptin
(Titez 1995). Iron profile [Serum Iron (Henry
1974), serum Ferritin (Valberg 1980), total Iron
Binding Capacity(TIBC) (Nissen,1972),
Transferrin (Fairbanks and Klee 1987) and serum
haptoglobin (Johnson et al.,1999). Serum Vitamin
determined B12 (Sadasivam and Balasubraminan
1987). H. pylori antibodies determined by one step
(Marshall et al,1985).

2.4. Statistical analysis:

Statistical analysis of the result was carried out
using student’s T-test, Data were expressed as
mean + S.E. and were statistically analysed
according to steel and torrie (1980).

3. RESULTS
3.1. Biochemical parameters Table (1):

The result revealed that significant increase in
Ammonia in group III and group IV, and
significant increase in Amylase in group IV as
compared with the control group, while the
Vitamin B12 was significantly decrease in group
III and highly significant decrease in group IV as
compared to control group.

3.2. Hormonal parameters Table (2):

There was significant increase in serum
gastrin in group II and highly significant increase
in group III and group VI as compared to the
control group. On the other hand, there was
significant decrease in serum Leptin in group III
and group IV on comparison to the control group.

3.3. Lipid profile parameter Table (3):

There was significant increase in T.C in group
III, IV in addition LDL-C level in group III showed
highly significant increase in LDL-C level in group
IV and non-significant increase in VLDL-C level.
while it significantly decreased in HDL-C in group
IV when compared to the control group.

3.4. Iron status parameters Table (4)

There was significant decrease in serum iron
level in group IV and in ferritin level in group II,
ITI. While there was highly significant decrease in
ferritin in group IV as compared to the control
group. On the other hand, there was significant
increase in transferrin in group IlI, IV and TIBC in
group II and there was highly significant increase
in TIBC in group III and IV on comparison with
the healthy group.

Table (1): Effect of Helicobacter pylori infection on plasma ammonia, serum amylase, Vitamin B> and

haptoglobin.
Parameter Ammonia Amylase Vitamin By, Haptoglobin
(Umol/L) (U/L) (Pg/mL) (g/L)
GI 4580 +2.11  88.50+1.79 19451 +4.53 137.181 +4.11
GII 51.80+1.91 76.5 + 1.87 115.00+£2.97 110.81+3.12
G 63.19+221* 96.0+2.81  101.1143.12* 97.61 +3.11
G 1V 86.89 £2.75*% 126.0+4.11* 91.78 £3.11** 91.8+£2.71 * *

*P< (.05 means significant, **P< 0.01 means highly significant

Table (2): Effect of Helicobacter pylori infection on serum Gastrin and plasma leptin.

Parameter Gastrin Leptin
groups (ng/L) (ng/L)
GI 71.00 +£1.91 6.51+0.93
GII 120.11 +£3.96* 491+ 0.77
GIII 125.0 +4.75**  4.02+0.87*

G 1v 133.65 +4.15** 3.81 +0.88*
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Table (3): Effect of Helicobacter pylori infection on serum Lipid profile parameters.

Parameter T-C Tg HDL-C LDL-C VLDL-C
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
GI 148.00+3.11 101.51+1.91 41.60+1.81 86.10+2.58  20.30+0.82
GII 168.15+4.12 128.50 +3.81 35.33+£0.97 107.12+£2.59 2570+ 0.76
G I 189.85 £3.35% 143.51£4.25 30.77+2.75 13038+293* 28.70+0.85
Group IV 218.41+4.50*% 149.18+£3.87 30.10+2.75*% 158.50+3.51** 29.84 +0.78

Table (4): Effect of Helicobacter pylori infection on Iron status parameters.

Parameter Iron Ferritin TIBC Transferrin
(Ug/dl) (ng/dL) (Ug/dL) (%)

GI 1458 £3.75 211.81+6.51 255.8 +£6.11 2.93+0.08

GII 102.75+£3.01 121.91£3.33* 286.8+5.81* 3.16 +0.12

G III 95.89 +£3.11 118.81+2.8* 311.00+6.80** 3.69+0.23*

G 1V 90.81 £2.80*  93.8 £1.86**  336.70+7.81** 4.18+0.52 *

4. DISCUSSION

The significant increase in group III and group
IV i.e. patients with ages 40-more than 65 years as
compared to the control was came in accordance
with the results of Miyaji et al. (1997). while
Chakrabarti et al., (2002) found no significant
correlation between gastric juice ammonia
concentrations and arterial ammonia levels in the
study of 66 hepatic patients. The data suggest that
liver impairment remains conclusive in ammonia
disposal in patients with cirrhosis, whereas H.
pylori infection does not seem to play a major role
in the pathogenesis of hyperammonemia in these
patients, suggested that the decrease may be due to
effect of antibiotic therapy on ammonia producing
gut flora rather than H. pylori eradication. (Qin et
al., 2012).

The significant increase in serum amylase in
group IV May be due to pathophysiological
implications in pancreatic diseases caused by H.
pylori infection Dominguez and Malfertheiner
(2001) who found an increased pancreatic enzyme
secretion in patients infected with H. pylori. This
effect was attributed to the increased gastrin and
reduced somatostatin release in these subjects due
to direct action of H. pylori and its toxins on the G-
cells and D-cells in the antral mucosa. This
increase in Amylase activity could be also related
to the elevation of ammonia as stated by Jaworek
et al, (2000) who demonstrate that H.
pylori infection of the stomach causes persistent
elevation of ammonia (NH3)in gastric juice
leading to hypergastrinemia and enhanced
pancreatic enzyme secretion. This increase also
could be attributed to the ductal cell proliferation
as stated by Milutin et al., (2014) who observed that
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H. pylori infection with antral predomination
leading to an increase in pancreatic bicarbonate
output and inducing ductal epithelial cell
proliferation could contribute to the development
of pancreatic cancer.

The significant increase of serum vitamin B12
in group III came in agreement with those recorded
by Abdel et al., (2008) their studies findings strong
evidence that H. pylori infection is associated with
cobalamin deficiency. Gastritis induced by H
pylori infection predisposes to a more severe form
of food-cobalamin malabsorption, also. Impaired
ingestion of food peptides in the stomach interferes
with disintegration of vitamin B, and impairs its
binding to intrinsic factor which may lead to the
vitamin B, deficient state (Kiirsad et al., 2000).
The high significant increase of serum Vitamin
B12 in group IV may due to aging beside infection
with H. Pylori because many studies approved that
The prevalence of vitamin B, deficiency increases
with age (Leischker and Kolb 2015). our results
reported that there is high significant decrease in
haptoglobin in group IV. Haptoglobin is an acute
phase protein that binds haemoglobin released
during the intravascular lysis of erythrocytes
(Sharon et al., 2008).

The possession of different haem-utilization
systems could greatly contribute to the virulence of
H. pylori since the ability of pathogenic micro-
organisms to scavenge iron and/or haem
compounds from their host environment is
fundamental for survival in the host and thus
production of disease. Any free haem or free
haemoglobin is bound by protein carriers:
haptoglobin and haemopexin (Dennis et al., 1999).
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So the significant decrease in haptoglobin may be
due to H. pylori scavenge heme compounds from
their host. While other study Olga et al., (2010)
reported that H. pylori has haemolytic activity and
has been found to adhere to red blood cells in
capillaries in the lamina propria. Although H.
pylori has previously been reported to use
hemoglobin for growth, the methods used
previously did not permit the workers to prove that
growth was not due to free heme present as a
contaminant or due to other heme-containing
complexes, such as heme-hemopexin or
hemoglobin-haptoglobin.

By growing H. pylori in serum-free medium
supplemented with different concentrations of
dialyzed hemoglobin, we showed that growth is not
a result of free heme and that haptoglobin is not
required. The significant decrease may be also due
to the haemolytic activity of H. pylori. Neale et al.,
(1958) showed that in patients with excessive
haemolysis clearance of haemoglobin from serum
leads to absence or reduction of haptoglobin, So H.
pylori infection lead to decreased serum
haptoglobin (Shinton et al., 1965), which is
agreement with our study. Serum haptoglobin
estimation may therefore be of value in the
diagnosis of haemolytic disease.

The results revealed that there was significant
increase in serum Gastrin in group II and highly
significant increase in group Il and IV years
compared to control group. This increase in serum
gastrin levels may be due to decreased parietal cell
activity in corpus as stated by Baysoy et al., (2003)
as a result gastric acid decrease so hormone gastrin
increases which stimulates the parietal cells to
secrete acid. Our result agrees with Smith et al.,
(1990) and De Francesco et al., (2000) studies who
shown that, H. pylori can increase circulating
gastrin levels in the blood.it is unclear whether the
hypergastrinemia that occurs in H. pylori-infected
individuals is attributable to hypochlorhydria,
suppression of somatostatin, chronic gastritis,
gastric atrophy or the direct induction of gastrin
gene expression by the bacterium itself (Yun et
al.,2014).

Vaananen and Vauhlxonen (2003) reported that
serum gastrin -17 decrease with increase grading of
antral atrophy among H. pylori infected patients,
which disagree with our results. There was
significant decrease in leptin in group III and IV
than control group. H. pylori colonization was
associated with reduced circulating leptin levels,
perhaps by inhibiting their gastric production as
stated by Jatin et al., (2008). This decrease in serum
leptin maybe due to greater degree of antral
atrophy/intestinal metaplasia in H. pylori compared
with H. pylori- subjects. Alternatively, H. pylori +
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persons may have less adiposity relative to BMI
and therefore lower serum leptin levels compared
with H. pylori — persons. A recent study of
indigenous Amerindians provided evidence that H.
pylori+ subjects had more athletic body
morphometry, consistent with this hypothesis
(Marini et al., 2007). On the other hand, Azar and
Hamid (2011) reported that there was no
significant relationship between serum H. Pylori
IgG antibody titre and the age of the patients, BMI
and serum leptin level. The finding that leptin was
localized in the oxyntic gland area, which is rarely
colonized by the organism, suggests that H pylori
itself may not affect gastric leptin levels (Mix et al.,
2000). While there were other studies disagree with
our results such as Francesco et al., (2014) who
found that Subjects with H. pylori infection have
higher concentration of leptin than controls. and
this phenomenon may contribute to the occurrence
of dyspeptic symptoms and appetite alteration.

Our results revealed that non-significant
increase in triacylglycerol and VLDL-C, while
significant increase in LDL-C in group III and in
Total cholesterol in group III and 1V, i.e. patients
with age 40 to over 65 years, also show highly
significant increase in LDL-C and significant
decrease in HDL-C in group IV i.e. patients with
more than 65 years compared to the control group
as shown in table (3). This hyperlipidaemia in
infected patients with H. pylori could be attributed
to the effect of the infection on lipid metabolism as
stated by Al-Fawaeirlet al., (2013) who observed
that H. pylori seropositive subjects have higher
serum triglyceride, total cholesterol and LDL-C
concentrations when compared to healthy subjects.
The findings support the hypothesis that chronic
infections may modify lipid metabolism in a way
that could increase the risk of atherosclerosis (Aino
etal., 1999).

Some earlier studies Murray et al., (1995) and
Niemela et al, (1996) have suggested an
association between H. pylori infection and
cardiovascular diseases. The significant decrease
in serum iron in group IV i.e. patients over 65 years
may be due to H. pylori infection impaired iron
uptake as stated by Durdi et al., (2011). This role is
maybe related to directly competing with the host
for available iron or by impairing iron uptake
(Durdi et al., 2011).

H. pylori may impair iron metabolism. It is
possible that H. pylori may both directly compete
with the host for available iron by impairing its
uptake. In the present study, we found that the
mean of ferritin was significantly lower in H. pylori
positive group than H. pylori negative group. These
data confirm an earlier study (Zakaria and Ahmed
2009).
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The Low level of serum ferritin may be due to
Uptake of iron by the Helicobacter pylori organism
may contribute to iron deficiency associated with
Helicobacter pylori infection. Like many bacteria,
Helicobacter pylori require iron as a growth factor,
and it possesses a 19-kDa iron-binding protein
resembling ferritin (Pfr), that may play a role in
storage of excessive iron by the bacteria.
Moreover, since these bacteria have a high turnover
rate, a large amount of iron may be lost in stools in
the form of dead bacteria (Seo et al., 2002).

Our results were in line with finding of Ghada
(2015) reported that Hb levels, serum iron, serum
ferritin were lower and TIBC was higher in H.
pylori-infected cases than negative ones. while
(Hsiang-Yao et al., 2013) reported that The levels
of hemoglobin, serum iron and ferritin, and TIBC
remain unaffected after chronic Hp infection. Also
Durdi et al., (2011) observation disagree with our
results indicated that total iron-binding capacity in
H. pylori positive group were lower than in the H.
pylori negative group. This role is maybe related to
directly competing with the host for available iron
or by impairing iron uptake.

The significant increase in serum transferring
were in agreement with Harris et al., (2013)
observed that Enhanced erythropoiesis and iron
deficiency have both been reported to elevate the
serum transferrin receptor level. There was a very
highly significant association between
Helicobacter pylori infection and refractory iron
deficiency anaemia (Zakaria and Ahmed 2009).
The mechanisms by which H. pylori might cause
ID/IDA are still not determined; but, gastric acid is
essential for iron absorption by reducing the ferric
iron to a more soluble and absorbable ferrous iron
form (Zimmermann and Hurrell et al., 2007).

While some studies from developing countries
failed to find such an association. A recent report
from Bangladesh also concluded that H. pylori was
neither a cause of IDA, iron deficiency nor a reason
for treatment failure of iron supplementation in
young Bangladeshi children (Sarker et al., 2008).
These studies documented no statistically
significant association of H. pylori infection with
anemia or low iron status. This studies suggested
that the presence of anemia and low iron status in
developing countries might be contributed by many
factors together. Populations in less developed
countries are frequently susceptible to deficiency
of various micronutrients needed for hemoglobin
synthesis other than iron. These may include folic
acid, vitamin B12, vitamin A and low protein
intake from poor quality diet might have
contributed to the development of anemia or low
iron status among these population (Sarker et al.,
2004).

5. CONCLUSION.

H. pylori infection associated with increased
ammonia, amylase and gastrin level which are
associated with precipitate hepatic encephalopathy,
pancreatic disease and gastric cancer. Also this
infection change serum lipid concentration,
increasing the risk of atherosclerosis and ischemic
heart disease. H. pylori is probably responsible of
IDA (iron deficiency anemia) and pernicious
anemia through several mechanisms and affect
regulation of appetite.
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