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ABSTRACT

Article History:

The effects of Omeprazole and antacids on electrolytes level were investigated in twenty-four (24)
male and female matured rats induced with gastric ulcer for 30 days. The study was divided into 6
groups. Group 1 – control, Group 2 – Ulcer without treatment while 2 – 5 groups were given
combined treatments (Omeprazole and Antacids) group 6 had only omeprazole treatment. Sodium,
Potassium, calcium chloride and bicarbonate were the electrolytes assayed.
Plasma sodium was higher in group 6 (p<0.05) than other groups while sodium in group 5 was
insignificantly different from groups 1,2,3,4 and 6 (p<0.05). The mean potassium was different
between the groups, (p<0.05) and potassium in group 2 was significantly higher than the entire group
(p<0.05). Magnesium in group 3 was significantly higher than groups 1 and 2, (p<0.05) while in
groups 4, 5 and 6 magnesium were significantly less than that of group 2 and 3 (p<0.05). There was a
significant increase in calcium in groups 5 than those of groups 1, 2, 4 and 6 (p<0.05). There was also
a significant decrease in bicarbonate level in group 3 than group 1, (p<0.05), but the value in group 5
was significantly less than in group 1 and 4 (p<0.05). Chloride in group 2 was higher than group 3
(p<0.05) while those of group 4, 5, and 6 were less (p<0.05). It is shown in the study that therapy of
omeprazole and antacids in ulcer treatment vary the electrolytes concentration which may affect body
function.
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INTRODUCTION
Gastric ulcer is a gastrointestinal tract disease characterized by
ulceration or perforation or sore on the mucosal lining of the
tract. Guyton, 2006; Oyebola, 2002.
There is alarming rate of incidence of the peptic ulcer globally
(WHO, 1999) but a greater proportion of this is not
documented. In Nigeria, it is 10 – 15% (Olubuyide,(1989)) but
the global incidence is higher.
Gastric ulcer is caused by; helicobacter pylori, drugs,
alchoholism, HCL production, smoking, (tripathi, (2008));
(Maiden, (2002)); (Maa, (2000)); Boekema, (1999). It is also
caused by food eg. Tea and coffee and raised gastrin and HCL
(Jimmy, (2013)), Guyton, 2006. However, the HCL related
gastric ulcer is a function of gastric vulnerability, integrity,
resistance, autonomic impulses, local vascularity and gastroduodenal barrier since not all cases of high Hcl induces gastric
ulcer. Gastric may be caused by stress as stress lowers the
mucosal blood flow and thus suppressing the mucus protecting
synthesis. Adrenocortical response to stress lead to reduced
resistance to infection e.g. Gastritis often results in gastric
ulcer, (Matsubara, 2003).

Stress also cause secretion of HCL in the stomach via the
stress centres and vagal stimulation (Gannong, 2005).
Symptoms of gastric ulcer includes, abnormal pains, bloating,
nausea, loss of appetite, haematemesis, melena, vomiting and
loss of weight, (Merck, 2006). The disease is diagnosed with
the acid of adenoscopy of barium contrast rays,
eosophagogastric duodenoscopy(EGD), urea breath i.e. non
invasive direct culture from EGD biopsy,(test and Diagnosis,
2010) store antigen and histological examination. It could be
diagnosed differently through gastritis, stomach cancer
gastroesophageal reflux disease(GERD) pancrititis, hepatic
congestion, cholecystitis, biliary colic, inferior myocardial
infarction, pleurisy, pericarditis; (Atlas of pathology, 2007).
Treatment of gastric ulcer involves use of antiulcerogenic
drugs, e.g. proton pump inhibitors, omeprazole, H2. Inhibitors;
cimetidine, ranitidine and antacids but Proton pump inhibitors
(PPI) are the most potent in ulcer treatment, (Tripathi, 2008).
Electrolyte levels are affected in disease situations and were
investigated in the study. Electrolyte ions are needed for the
homeostasis balance in the body i.e. the intracellular and
extracellular environment and particularly the maintenance of
osmotic gradient that regulate PH, hydration, nerve function
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through various mechanisms (Estevex, 2008). Basic
electrolytes are sodium, calcium, potassium, chloride,
bicarbonate, magnesium, hydrogen phosphate (medicine
net.com, 2014). Sodium is the major electrolyte in the
extracellular fluid normal range 135 – 145 mEq/L. It regulates
total amount of water in the body, brain, nervous system,
muscles and generate electrical signals for cell to cell
communication,
(Guyton,
2006).
Excess
sodium
(hypernatraemia) may be caused by hyperosmotic dehydration
an inability for the secretion of antidurectic hormone for the
conservation of water by the kidneys. But the direct cause is
dehydration hypernatraemia is hypertonic, (Anderoll, 1982)
and results in hyper osmolality with associated thirst, mental
confusion, coma and death particularly from cerebral
dehydration. (Dewey, 1989).

Decreased plasma chloride concentration, hypochloremia is
associated with chronic pyelonephritis, vomiting and in
metabolic acidosin with hypokalemia. Tilkian, 1975. Tietz,
1987. But increased chloride levels (hyperchloremia) is
associated with renal tubular acidosis decrease, CO2 content
and hypokalaemia. It occurs with dehydration acute renal
failure, metabolic acidosis with prolonged diarrhea and
NaHCO3 loss. Other associated factors are high intake of salt
and over treatment with saline solution. It is therefore very
necessary to assess electrolyte levels in gastric ulcer
medication to avoid complications from the drugs aggravating
the disease situation and thus streamlining for the effective
management of the disease.

Low sodium level, hyponatraemia is the most frequent
electrolyte anomaly (Burton, 2000. Tiet 3, 1990.). It may be
associated with envolemia or hypovolemia, hypervolemia.
Hyponatraemia mainly results from dilution in extracellular
fluid (Biswas, 2007). It may also result from burns, severe
exudation skin lesion, massive sweating, alimentary secretions,
vomiting, diarrhea, fistulae, intestinal obstructions (Dewey,
1989).

Twenty-four (24) adult male and female albino rats of average
weight 100g – 140g were used for the study. The rats were
kept in a well-ventilated faculty of pharmacy animal house and
fed with pellets and water. The rats were divided into groups.

Potassium is mainly found in the intracellular fluid
compartment. It regulate heartbeat. Increase concentration
(Hyperkalaemia) leads to cardiac arrhythmias and
hyperkalaemia develops whenever potassium intake exceeds
the sum of renal extra potassium losses. Hypokalaemia; low
potassium reflect total body reduction with clinical
consequences as in low heart beat regulation. Normal values;
3.5 – 5.0MEql. Calcium is needed in muscle contraction, heart
functioning, nerve signaling, blood clotting, bone building
(Bring Hurst, 2007). High level of calcium; Hypercalaemia
lead to depress neuromuscular excitability and cardiac
arrhythmias, but at hypocalcemia (reduce calcium there is
increase excitability of the nerve and muscle and resultant
tetany i.e. spatial skeletal muscle contraction. Normal calcium
level is 5MEql.
Magnesium is required as catalyst in the metabolism of
carbohydrate its content in extracellular fluid in 1.8 –
2.5MEq/L. value above this leads to depression of the nervous
system activities and the muscular contraction. However, low
magnesium levels leads to increase irritability of the peripheral
vasodilation and nervous system. Bicarbonate ion acts as
buffer to maintain the normal level of acidity PH. The normal
range of bicarbonate is 22 – 30 mmol/L. this range may be
disrupted in kidney, respectively and metabolic anomalies
(update .com, 2004). The functional aactivity of bicarbonate is
for stomach acid neutralization.
Chloride is mainly extracellular electrolyte, the normal range
is 90-108mmol/L while the intracellular value is 44 –
54mmol/L as in erythrocyte. Excess is excreted in urine, loss
in sweet regulated by aldosterone.

MATERIALS AND METHODS

Grouping Of Animals: The rats were divided into six (6)
groups and the drugs administered based on their body weight.
Group 1; Control group without ulcer and without treatment,
Group 2; induced with ulcer without treatment, Group 3;
administered with 0.34mls of gelusil and 2.1ml of sodium
bicarbonate and 1.89ml of omeprazole, Group 4; administered
with 1.5ml of sodium bicarbonate and 1.89ml of omeprazole,
Group 5; administered with 0.28ml of sodium bicarbonate and
1.9ml of omeprazole. Group rats were administered with
1.75ml of omeprazole. The drugs were given orally using
1.0cm canula by-passing the oesophagus and delivered into the
stomach, (Ber tram 2004), (Robert etal 1979).
Rats in groups 2, 3, 4, 5 and 6 were starved for 24hrs to
exclude feeding as source of acid stimulation for ulcer. Each
was given 2.5ml/kg of ethanol.
Blood Collection and Assessment of Ulceration. The rats were
anaesthesized with chloroform and 5ml of blood collected by
vene puncture, Dacie & Lewis 2007. The blood was spun and
plasma analyzed for various electrolytes. Gastric ulcer was
assessed by incising the isolated stomach longitudinally. The
ulcerated spots indicated ulcer which were very distinct using
hand lens.
Electrolyte Determination: This was done using automated
electrolyte analyser, VITROSDT 6011, and the various values
of the electrolytes obtained.

RESULTS
Sodium: The results showed significant difference in sodium
between the six groups (F=3.369, P <0.05), table 1 figure 1.
The sodium in group 6 was significantly higher than group
2(p<0.05) and insignificantly higher than groups 1, 2, 3, and
4(P>0.05).

Table 1 Electrolyte/Bicarbonate Levels
Groups
1
2
3
4
5
6

Na
126.85 + 1.56
124.03 + 3.31
125.50 3.31
126.43 + 1.40
127.45 + 1.42b
130.83 + 1.81abcd

K
76.36 + 0.88
87.25 + 5.41a
22.24 + 8.17ab
48.19 + 19.40abc
8.85 + 3.28abd
8.91 + 1.87ab

Mg
1.53 + 0.05
1.70 + 0.08a
1.88+ 0.05ab
1.48+ 0.10bc
1.59+ 0.05bc
1.57+ 0.06bc
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Cl
93.40 + 2.09
91.88 + 1.71a
98.13+ 2.99b
93.25+ 0.66c
94.08+ 1.47c
90.63+ 1.32ce

Ca
0.018 + 0.005
0.013 + 0.010
0.048+ 0.10b
0.010+ 0.008c
1.070+ 0.047abcd
0.023+ 0.058e

HCO3
15.75 + 2.25
13.33 + 0.38
9.33+ 0.74a
17.63+ 5.16b
10.33+ 0.84ad
13.50+ 0.53cd
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Potassium: the mean potassium was significantly different
between groups (F=51.90, P<0.05), table 1 figure 2. Potassium
in group 2 was significantly higher than group 1 (P<0.05).
group 3 potassium was significantly less than group 1 and 2
(P<0.05) while potassium in group 4 was significantly less
than group 1 and 2 but significantly higher than group 3
(P<0.05). Values of potassium in group 5 and 6 were
significantly less than that of group 1, 2, 3, 4 and 5 (P<0.05).
There was no significant difference in potassium levels
between group 5 and 6 (P<0.05).

Magnesium: Magnesium levels in group 2 was significantly
higher than group 1 (P<0.05). in group 3 the magnesium
concentration was significantly higher than group 1 and 2
(P<0.05) whereas that of groups 4, 5 and 6 were significantly
less than group 3 (P<0.05) , table 1 figure 3.
Chloride: Chloride levels in group 2 were significantly higher
than group 1 (P<0.05) while that of group 4, 5 were
signinficantly less than group 3 (P<0.05). Group 6 levels were
significantly less than those of group 3 and 5; table 1 figure 4.
Calcium: calcium in group 3 was significantly higher than
group 2 (P<0.05) but in group 4 was significantly less than
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those of group 3 and group 5 was significantly higher than
group 1, 2, 3, 4 and 6 (P<0.05); table 1 figure 5.
Bicarbonate: Bicarbonate (HCB) in group 3 was significantly
less than that of group 1 (P<0.05) while the value obtained in
group 4 was significantly higher than group 2 and that in group
5 was significantly less than group 1 and 4 (P<0.05)
The mean HCO3 in group 6 was significantly higher than
group 3 and significantly less than group 4, (P<0.05), Table 1
figure 6.

DISCUSSION
The study had shown variations in the various electrolytes in
the different groups of therapy treatment in gastric ulcer.
Sodium in group six was higher than those in other groups.
Group six rats were treated with omeprazole, it means this
drug enhances the concentration of sodium. Increase in sodium
hypernatraemia may be as a result of hyperosmotic
dehydration i.e. inability of the antidiuretic secretion for
conservation of water by kidney. Hypernatraemia may also
result due to hyperosmolality with associated thirst, mental
confusion, coma and even death (Hardy, 1989). This result has
shown the side effects of omeprazole in the treatment of
gastric ulcer. However, omeprazole is one of the most potent
proton pump inhibitor (PPI) in the treatment of gastric ulcer.
Even in groups treated with antacids are highly consumed in
minor signs like heartburns meaning they are at risk of
hypernatraemia ,these drugs therefore need to be administered
with caution, particularly the relationship between high sodium
levels and hypertension.

tubular acidosis, decrease CO2 content and hypokalaemia. But
low levels of chlorides were observed in groups 4, 5, and 6
indicating that calcium bicarbonate, sodium bicarbonate and
magnesium triscillicate have hypochloremic effects in gastric
ulcer. Decreased plasma chloride concentration is associated
with chronic pyelonephritis vomiting calcium levels were
higher in group 5 treated with antacids, calcium carbonate and
omeprazole.
It is quite deductive that such increase is therapy dependent.
Increased calcium levels; hypercalcaemia leads to depressed
muscular excitability and cardiac arrhythmias. However all
other groups showed low calcium levels; hypocalcaemia
causes increase neuromuscular excitability and resultant
tetany, Guyton, 2006.
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