
 

ORIGINAL ARTICLE 

 

 
P J M H S  Vol. 14, NO. 1, JAN – MAR  2020   51 

Comparison between the Effects of Extract from Medicinal Plant 
“Olea Europea” and Cimetidine on the Volume and Acidity of 
Stimulated Gastric Secretion in Fasting Rabbits 

 
RAHMAN SHAH1, UMAR ALEEM2, AMIR REHMAN3, MUHAMMAD JAN4, TAHIR ULLAH JAN5, ROBINA JAN6 
1Assistant Professor of Pharmacology, Jinnah Medical College, Peshawar 
2Assistant Professor of Pharmacology, Saidu Medical College, Saidu Sharif, Swat 
3Associate Professor of Physiology, Jinnah Medical College, Peshawar 
4Professor of Pharmacology College of Medicine Northern Border University Arar, Saudi Arabia 
5,6Medical Officer, Pak International, Hospital, Hayat abad, Peshawar 

Correspondence to: Dr. Umar Aleem, Assistant Prof. Pharmacology, Saidu Medical College Swat 

 

ABSTRACT 
 

Aim: To find out the effectiveness of extract from medicinal plant Olea europea as compared to Cimetidine for the 

treatment of diseases associated with hyper gastric acidity conditions. 
Methods: Thirty rabbits of local breed, weighing 1-1.5kg were used as group A,B &C. The animals were kept on 

fasting for 48 hours, after which the pylorus of each animal was ligated. Carbachol 600g/kg to group A, 

Cimetidine 2.5 mg/kg to group B, Olea europea 500 mg/kg to group C and Carbachol 600g/kg body weight were 
administered intra peritoneally after 15 minutes to group B&C. Gastric contents obtained & titrated 
Results: Both the extract & Cimetidine reduced the volume, free and total acidity of gastric secretions which were 

statistically highly significant when compared with Carbachol (P<0.01). When extract was compared with that of 
cimetidine, all these differences were found statistically  significant(p< 0.05) indicating that the extract  has less 
effect as compared to  cimetidine on all parameter.  
Conclusion: The extract can be used effectively and safely in the treatment  of hyper acidity conditions and peptic 

ulcer after evaluation of its effect in human.  
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INTRODUCTION 
 

Peptic ulcer is one of the most common ailments in the 
clinical practice. Increased acid production from gastric 
mucosa is responsible for peptic ulceration in most of the 
patients. Ulcers are not found in achlorhydric patients and 
mostly occur in patients with Zollinger-Ellison (Z.E) 
syndrome which is characterized by very high acid 
secretion1. 

Inhibition of over production of acid is a desirable 
therapeutic goal in the treatment of peptic ulcer. Histamine 
is a potent stimulus for gastric acid secretion. Parietal cells 
of the stomach contain H2-receptors. H2- antagonist 
Cimetidine effectively blocks gastric acid secretion2. 

Histamine stimulation produces a rise in the gastric 
acid secretion3.It has been documented that 38 medicinal 
plants including Olea europea have natural calcium 
channel blockers4. Thirty percent ethanol extract from the 
leaves of Olea europea has significant calcium channel 
blocking activity5.The calcium channel blocking agents like 
Verapamil, nifedipine and diltiazem are commonly used in 
the treatment of hypertension, angina, myocardial infarction 
and supraventricular tachycardia6.Induction of 
hypercalcaemia through intravenous administration of 
calcium, is usually associated with increased gastric 
volume and acidity.7 The acid stimulating ability of calcium 
is well known and there is  extreme sensitivity to calcium in 
patients with Z-E syndrome.8 Calcium channel blocker like 
Verapamil may interfere with H+K+ ATPase due to its high  
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affinity for the site H+K+ ATPase system which is accessible 
from luminal side of the stomach.  Histamine release from 
peritoneal mast cells is critically dependent upon extra 
cellular Ca++ concentration, so non-availability of Ca++ may 
cause reduced effects of histamine on acid production in 
the stomach. In the stomach, motility and acid secretion 
have been shown to be dependent upon calcium ion9.  
 

METHODOLOGY: 
 

Thirty rabbits of local breed were selected for the present 
study. Healthy animals of both sexes weighing 1-1.5 kg 
were used in the study. All the animals were kept fasting for 
48 hours with free availability of water before they were 
subjected to experimental procedure. The animals were 
divided into 3 groups, each containing 10 animals. Group A 
was Carbachol treated, Group B was Olea europea+ 
Carbachol treated and Group C was Cimetidine + 
Carbachol treated. 
 The operative procedure was the one adopted by 
Vischer et al.(1954)10. Animals were anaesthetized with 
ether, abdomen was opened and pylorus was ligated with 
silk suture. Then abdominal wall was closed with suture 
clamps and intraperitoneal (I.P) injection of Carbachol 
600µg/Kg body weight were administered to group A, 
500mg/ Kg body weight of Olea europea to group B and 
2.5 mg/ Kg body weight of Cimetidine to group C, followed 
by Carbachol 600 µg/ Kg body weight after 15 minutes to 
group B and C. The contents of the stomach were 
collected. The volume of gastric juice was measured. Then 
the contents were centrifuged, filtered and subjected to 
titration for estimation of free and total acidity by the 
method described by Varley (1962)11. One ml of 
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centrifuged and filtered gastric secretion was titrated 
against 0.1 N NaOH using Topfer,s reagent as an indicator 
for determination of free acidity and 1% phenolphthalein  
for combined acidity. The data was analyzed statistically 
using student “t” test. 

 

RESULTS 

 

The detail of results is given in tables 1, 2 

 

Table 1: Extract from leaves of Olea europea and Cimetidine on the volume and acidity of gastric secretion induced by Carbachol  

Drugs Volume of gastric secretion 
(ml) 

Acidity(m.Eq/dl ml of gastric secretion) 
Free Total 

Carbachol  28.7±0.65 (10) 6.4±0.41 (10) 7.6±4.41 (10) 

Olea europea+Carbachol 16.5±0.76 (10) 3.2±0.38 (10) 4.02±0.35 (10) 

Cimetidine+ Carbachol  13.10.33 (10) 2.1o.15 (10) 3.20.41 (10) 
*Carbachol was injected 600 µg/kg body weight, Olea europea 500 mg/kg body weight and Cimetidine 2.5 mg/kg body weight intraperitoneally. 
 

Table 2: Comparison of extract from Olea europea and Cimetidine on the volume    and acidity of gastric secretion induced by Carbachol  

Drugs Volume of gastric secretion (ml) Acidity (m.Eq /dl ml of gastric secretion) 

Free Total 

Olea europea+Carbachol 16.5±0.76     (10) 3.15±0.38 (10) 4.02±0.35 (10) 

Cimetidine+ Carbachol  13.120.33      (10) 2.04o.15  (10) 3.210.41 (10) 

P Values P<0.05 P<0.05 P<0.05 

 

DISCUSSION 
 

Acid secretion in the stomach is controlled at a variety of 
levels by neural, hormonal and paracrine mechanisms. 
When these regulatory mechanisms malfunction, acid and 
pepsin autodigest the mucosa resulting in the ulceration of 
esophagus, stomach and duodenum.12 Histamine, 
acetylcholine or Carbachol are potent secretogogues for 
the parietal cells of gastric mucosa leading to the 
production of HCl13.  

In this study, we observed that Olea europea reduced 
the volume free and total acidity. This is due to the calcium 
channel blocking activity of natural calcium channel blocker 
present in the extract. All these reductions were statistically 
highly significant when compared with Carbachol treated 
group. Similar reductions were observed using Cimetidine. 
All these reductions were found to be statistically highly 
significant when compared with Carbachol alone. Our study 
is in consistent with other workers who concluded that 
Verapamil significantly reduces gastric acid secretion.14. It 
is due to the fact that Verapamil, a well known calcium 
channel blocker, inhibits the calcium influx, which may be 
responsible for the observed reductions in volume and 
acidity of gastric secretion. Release of histamine from mast 
cells is critically dependent on extra cellular calcium ions, 
so Verapamil by blocking calcium ions can block histamine 
release which is a potent agent for HCl secretion15. 
 When we compared the differences of volume, free 
and total acidity by Olea europea and Cimetidine, they 
were all found significant. This indicates that the extract 
can block gastric acidity significantly but it is less effective 
as compared to the standard anti-ulcer drug Cimetidine in 
decreasing volume, free and total acidity of gastric 
secretion. All of these actions are due to the calcium 
channels blocking activity As the extract also contains 
calcium channel blocker, so it may be effective in the 
treatment of the above mentioned diseases 
 

CONCLUSION 
 

The extract can be used effectively and safely in the 
treatment of peptic ulcer & hyper acidity conditions after 
evaluation of its effect in  human.    

REFERENCES 
 

1. Edward CRW, Bouchier, IAD and Haslett, C. Diseases of   
stomach. In Davidson’s Principles and Practice of Medicine, 
Churchill Livingstone, London 1995,pp.425-434. 

2. Ganong, WF: Regulation of gastrointestinal functions. In: 
Review of         medicinal Physiology Prentice-Hall 
International Inc, San  Francisco,1993 pp 446-450.  

3. Kalhsen, G., Rosengren E, Thunberg R. (1967). Accelerated 
mobilization and formation of histamine in the gastric mucosa 
evoked by vagal excitation. J. Physiol., 190:455-63. 

4. Azhar, I, Aftab, K, Usmanghani, K(1995). Naturally occurring  
calcium channel blockers Hamdard Medicus, Vol.38,(2) 5-16. 

5. Rauwald, H.W & Brehm, O.(1991). Screening of some 
medicinal  plants for their possible calcium antagonistic 
activity. Planta  Med ;  7 (2): A59-A60. 

6. Fleckenstein, A (1983) History of calcium antagonists. Circ. 
Res.,  52(1):16. 

7. Barreras, R.F (1973) Calcium and gastric secretion. 
 Gastroenterology, 64:1168-   84. 

8. Basso, N., Materia, A., Folini, A et al. (1983) Prostaglandin 
generation in the gastric mucosa of rats with stress ulcer. 
Surgery,94:  104-108. 

9. Nandi, J, King, RL, Kaplan, DS et al. (1990). Mechanism of 
gastric proton pump inhibition by Calcium channel 
 antagonists. .Pharamacol. Exp. Ther., 252(3):1102-1107.  

10. Vischer, FE, Seay PH, Tazelaar, AP et al. (1954) 
Pharmacology of famine Bromide. J. Pharmacol. Expt. Ther., 
110:188-204. 

11. Varley, H. Test of gastric function, occult blood. In practical 
clinical Biochemistry, London, Willium Meinmann, 1962.pp 
249-277. 

12. Shambuerk, R.D and Schubert, M.L (1992) Control of gastric 
acid secretion. Gastroenterol. Clin. North America, 21(3):527-
50. 

13. Negulescu, PA and Matchen TE.(1988) Intracellular calcium 
regulation during secretogogues stimulation of the  parietal 
cells. Am. J. Physiol., 254:130-40.  

14. Brogden, R.N., Carmine, A.A., Heel, RC, et al. (1982) 
Ranitidine: A review of its pharmacology and therapeutic use 
in peptic ulcer disease and other allie diseases. Drug, 24;267. 

15. Rogers, C., Pihan, G, Szabo, S(1986) Role of leukotrienes in 
the pathogenesis of hemorrhagic gastric mucosal lesions 
induced by   ethanol orrat. Gastroenterol., 90:17 

 


