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ABSTRACT

The research was concerned with chemical analysis of the gastric juice in duodenal
ulcer patients caused by Helicobacter pylori infection. The study included (25) patients
(13 males and 12 females) attending endoscopy unit of Salam General Hospital where
gastric juice was taken. Also gastric juice from (25) normal healthy subjects (13 from
males and 12 females) as control were collected for chemical analysis. The chemical
analysis of gastric juice included measurement of electrolytes (Na*, K*, Ca*? and CI)
lactate, glucose, total lipids, iron in addition to conductivity and viscosity. The results of
statistical analysis predicted significant differences in the levels of sodium, chloride, iron,
lactate, glucose and conductivity in gastric juice of duodenal ulcer male patients infected
with H. pylori in comparison to control male. However, potassium, calcium, total lipids
and viscosity showed non significant difference. Females patients, however, showed
significant differences for sodium, iron, calcium, lactate, glucose, total lipids and
viscosity while potassium, chloride and conductivity showed non significant differences
in comparison with healthy females.
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INTRODUCTION

Peptic ulcer is a result of self-digestion resulting from an excess of autopeptic
power of gastric juice over the defensive power of gastric mucosa
(Samloff, 1989; Werther, 2000). Patients with duodenal ulcer have a higher acid outputs
than the controls (Stockbruegger, 1984). About (30%) have higher basal acid secretion
probably because of a large parietal cell mass. Nacturnal rates of acid secretion are
elevated and there is a higher peak secretion of acids (Richardson, 1986). Many acid
secretory abnormalities have been described in duodenal ulcer patients. The reason for
this altered secretory process is unclear yet but H. pylori infection may contribute to this
finding (Kasper et al., 2005).

The secretions of the digestive tract are elaborated by specialized glands. They
provide mixtures of varying electrolytes composition and contain enzymes, proenzymes
and other substances. The electrolytes composition of parietal gastric juice and gastric
mucus involved (Na*, K, Ca™, CI"and HCO3). It can be noted that these secretions are
virtually isotonic with plasma (Smith et al., 1983). D-lactate, a metabolic product of some
bacteria, may be produced in excess if there is overgrowth of such organisms in the
human gut. This can occur when a large amount of the small gut is resected
and the remaining gut is colonized by D-lactate producing organisms
(Walmsley and White, 1988).

This study was designed to asses the biochemical changes in gastric juice sodium,
potassium, calcium, chloride and the presence of iron, glucose, total lipids and lactate in
duodenal ulcer patients with H. pylori infection.

MATERIAL AND METHODS

Patients are enrolled in the present study to the gastroendoscopy unit in Al-Salam
General Teaching Hospital in the fasting state (no food or liquid for at least 12 hours).
Collection of gastric juice sample:

Gastric juice from (25) patients were collected. In these patients, gastroscopy
confirmed the presence of duodenal ulceration and H. pylori infection. The juice
(5-10)ml was collected through the suction line of endoscope immediately after the line
reached the stomach. The sample was then centrifuged at (3000 xg) for (10) minutes to
remove mucous (Tamura et al., 1997; Tokushima et al., 1998). Gastric juice sample from
(25) individuals without dyspeptic symptoms and normal at the endoscopic examination
were collected and considered as control.

Methods:

Sodium, potassium and calcium were determined using blood gas and electrolytes
analyzer (the eschweiler COMBISYS H) is a microprocessor controlled automatic
analysis system for quantitative sample of whole blood or serum present in the laboratory
of Al-Salam Hospital.
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K" measuring range = 2 — 10 mmol/L.

Na" measuring range = 100 — 200 mmol/L.

Ca’ measuring range = 0.5 — 2.0 mmol/L.

Glucose was assayed using manufactured kit by Diamond, Jordan. Lactate
concentration was measured by an enzymatic method (Varley and Gowen, 1980), while
total lipids was determined spectrophotometrically (Chabrol and Chardonnet, 1937).
Chloride ion concentration was determined spectrophotometrically at 348 nm
(Snell, 1965). Iron concentration was determined using manufactured kit by SyrBio
(Ceriotti and Ceriotti, 1980). Conductivity was measured using conductmeter, while
viscosity of gastric juice was measured using viscometer (ASTM, 1973).

RESULTS AND DISCUSSION

The results in Table (1) showed significant increase of sodium concentration in
gastric juice of duodenal ulcer patients (males and females) infected with H. pylori with
comparison to control. This might be due to a pancreatic juice exits from the cinar region
travels down the ducts, the initial concentration of major electrolytes Na*, K*, CI" and
HCO;™ reflect. That of the extra cellular fluid. Upon stimulation of the duct cells as
ordinarily occurs during and immediately after a meal, there are specific changes
in the electrolyte composition of the pancreatic juice emptied into the duodenum
(Sperelakis, 1993) or due to increased bile regurgitation into the stomach occurs in peptic
ulcer disease (Werther, 2000). While potassium concentration showed a non significant
difference between patients (males and females) and control as shown in Table (1),
because all gastrointestinal secretions contain potassium (Kravis et al., 1993); any patient
with fluid loss from the gastrointestinal tract should be considered a candidate for
hypokalemia due to vomiting and aspiration of gut secretion (Laker, 1996). On the other
hand a significant increase of chloride concentration was observed on gastric juice of
duodenal ulcer males patients infected with H. pylori, this is due to that H. pylori
infection in patients leading to increased release of gastric juice from antral G cells so the
formation of gastric acid and hyperchlorhydria is one of the physiopathological
implications of gastric (Huang, 2000), while the concentration of chloride in the gastric
juice of females patients give nonsignificant increase in comparison with the control for
unknown reason.

Table 1: The chemical analysis of electrolytes on gastric juice of duodenal ulcer patients
infected with H. pylori.

Parameters Males (13) Females (12)
mmol/L _ (Mean + SD) _ (Mean + SD)
Patients Control Patients Control
. ***483.69 + *** 373.75 +
Sodium 975 3 41.15+13.1 948.2 52.66 + 29.1
Potassium 14.66 + 6.2 19.53+9.2 14.06 £ 2.5 17.29+11.1
Calcium 0.39+0.31 0.52+0.5 *0.35+0.2 0.74+0.4
Chloride **148.92 +18.1 | 122.15+32.3 135.16 £ 11.0 137.33+31.6

* The results are significantly at p < 0.05; ** p <0.01; *** p <0.001
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In this study a non significant and significant differences were found between
calcium concentration in gastric juice of duodenal ulcer patients (males and females)
respectively according to the control Table (1). This is due to secretion of specialized
fluids is generally accomplished by epithelial cells aligned in columnar fashion, bathed
by interstitial fluid of plasma on one side and fluid of different composition on the
opposite side. Presence of Ca™ in gastric juice is due to reflux from pancreatic juice to
duodenum (Smith et al., 1983).

The results obtained in Table (2), a significant increase of lactate in gastric juice of
duodenal ulcer patients infected with H. pylori in comparison control. This is due to
bacterial action when food is retained in the stomach for long periods (> 6h) (Tietz. 1996)
or due to a large amount of their small intestine secretion which occur after carbohydrate
meal which is not properly digested and reaches bacteria in sufficient quantities to be
metabolized to lactic acid (Walmsley and White, 1988).

Also the results obtained in Table (2), a significant decrease of glucose in gastric
juice of duodenal ulcer patients (males and females) infected with H. pylori in
comparison to control. This is due to the vagal stimulation of gastric secretion can be
tested by inducing hypoglycaemia with insulin in duodenal ulceration (Zilva et al., 1988;
Barakat, 1991). Yet, total lipids give a significant results in females and non significant
results in males in comparison to control. The stomach contains a gastric lipase capable
of hydrolyzing triacyl glycerols of short and longer chain length. However, the lingual
lipase can continue its activity at the low pH of the stomach, where because of the
retention time of (2-4) hours, about 30% of dietary triacyl glycerol may be digested
(Murray et al., 1993).

Table 2 : The concentrations of lactate, glucose total lipids and iron in gastric juice of
duodenal ulcer patients infected with H. pylori

Males (13) Females (12)
Parameters (Mean £ SD) (Mean £ SD)
Patients Control Patients Control
Lactate « .
(mmol/L) **3.01+0.3 1.83+0.2 ***2.65+£0.2 1.71£0.17
Glucose ***(0.088 + .
(mmol/L) 0.06 0.456 £ 0.21 0.198+0.24 | 0.540 +£0.34
Total |Ip|d8 ***58 66 +
(mg/dl) 46.615+20.8 | 51.254+21.1 18.8 27.016 + 14.83
Iron o N

** The results are significantly at p <0.01; *** p <0.001

Also this study indicated a significantly higher concentration of iron in gastric juice
of duodenal ulcer patients (males and females) infected with H. pylori than in controls,
because H. pylori infection reduced the release of gastric epidermal growth factor and
may facilitate the development of mucosal damage, it also plays a major role in ulcer
formation (Huang, 2000) or due to accidental trauma from the gastric tube (Tietz, 1996).
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The study indicated a significant increase in male patients and non significant
difference between females patients and control in conductivity and opposite results of
viscosity as shown in Figure (1). This probably due to increased hypersecretion of gastric
acid (Zilva, 1988). It is known that plasma is the source of CI" ion, it is pumped by an
active transport process into lumen by the gastric mucosal cell. This pump is electrogenic
and gives rise to a potential difference such as that the luminal surface of the gastric cell
is negative with respect to the serosal surface of the cell. The exchange is driven by
energy mode available by hydrolysis of ATP. The ATPase involved is stimulated by K,
Mg™ but is insensitive to Na*. Thus, it differ from the usual Na*, K*, ATPase or Na"
pump (Smith et al., 1983).

Also, in this study a non significant differences between chemical analysis in gastric
juice of duodenal ulcer patients males and females is observed except that lactate and
chloride concentrations give a significant differences between subjects, as shown in
Table (3).

Table 3: The statistical analysis between parameters in gastric juice of duodenal
ulcer patients (males and females)

Sex
Parameters Male (13) female (12)
Mean £ SD Mean £ SD
Sodium (mmol/L) 483.69 + 275.3 373.75 + 248.2
Potassium (mmol/L) 14.66 + 6.2 14.06 + 2.5
Calcium (mmol/L) 0.39+0.31 0.35+0.2
Chloride (mmol/L) *148.92 +18.1 135.16 £11.0
Lactate (mmol/L) *3.01+0.3 7.69+ 3.2
Glucose (mmol/L) 8.846 + 6.13 0.195+0.24
Total lipids (mg/dl) 46.62 + 20.84 58.67 + 18.84
Iron (mg/dl) 7.17+4.0 7.69+3.2
Conductivity (ms) 9.94+45 7.81+54
Viscosity (poise) 0.85+0.7 0.83+0.0

* Means + SD significantly differences at p < 0.05
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Figure 1 : The conductivity and viscosity of gastric juice in duodenal ulcer patients
infected with H. pylori.
*significant at p < 0.05
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