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SUMMARY 
In this study, the healing effects of omeprazole, ni

trendipine and famotidine against gastric stress ulcers 
were investigated in rats. Forty male Wistar-albino rats 
were separated into five groups (n=8), a control (non-
stress) and four experimental (stress) groups. Experi
mental rats were treated with omeprazole, nitrendipine, fa
motidine or a placebo after the stresses of starvation and 
cold-restraint. Omeprazole inhibits gastric acid by block
ing the proton pump of the gastric parietal cell. Ni
trendipine is a derivative of the dihydropyridine group of 
calcium channel blockers and administrated for angina 
and hypertension. Famotidine is one of the newer his
tamine H2 receptor antagonists and heals the gastric and 
duodenal ulcers by reducing gastric acid output. 

In conclusion, the effects of omeprazole, nitrendipine 
and famotidine against stress ulcers were investigated 
histologically and comparatively for healing process in the 
stress groups. Pronounced vasculer congestion and co
agulation necrosis of the mucosa were noticed in the pla
cebo group. In the omeprazole treated group, chronic in
flammatory cells infiltrate was significantly reduced in the 
lamina propria. The regeneration effect of omeprazole was 
found superior to nitrendipine and famotidine. 
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ÖZET 
Bu çalışmada raflarda strese bağlı gastrik ülserlerine 

karşı Omeprazol, nitrendipin ve famotidin'in iyileştirici et
kileri araştırıldı. Kırk adet erkek Wistar-albino rat biri kont
rol (non stres), dördü deney (stres) olmak üzere beş gruba 
ayrıldı. Ratlara açlık ve soğuk- hareketsizlik stresi sonrası 
Omeprazol, nitrendipin, famotidin veya placebo ile tedavi 
uygulandı. Omeprazol mide parietal hücre/erindeki proton 
pompasını bloke etmek suretiyle mide asidini inhibe et
mektedir. Nitrendipin, dihidropiridin türevi bir kalsiyum 
kanal blokeri olup anjina ve hipertansiyon için kul
lanılmaktadır. Famotidin histamin H2 reseptör an-
tagonistierinden biridir ve gastrik ve duodenal ülserleri 
gastrik asit salımınımı azaltarak iyileştirir. 

Sonuç olarak stres gruplarında, ameprazol, nit
rendipin ve famotidin'in stres ülserlerinin iyileşme sürecine 
olan etkisi histolojik ve karşılaştırmak olarak incelendi. Ple-
sebo grubunda mukozada vasküler konjesyon ve ko-
agülasyon nekrozu dikkati çekti. Omeprazol ile tedavi gru
bunda lamına propriada kronik inflamatuar hücre 
infiltrasyonu anlamlı derecede az bulundu. Omeprazolün 
rejenerasyon etkisi nitrendipin ve famotidinden daha fazla 
bulundu. 

Anahtar Kelimeler. Famotidin, Nitrendipin, Omeprazol, 
Stres ülseri, Histopatoloji 
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Stress ulcers may occur rapidly after starvation, 
immobility, hemorrhage, sepsis, head injury, res
piratory failure, major physical or thermal trauma. They 
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are characterised by superficial and multiple erosions 
that occurs primarily in the fundus of the s tomach (1). 
The basic mechanisms involved in the development of 
stress ulcers have been significantly understood in the 
last decade. The pathological basis for the develop
ment of this lesion has been postulated to be multi
factorial: 1) increased gastric motility, 2) increased gas 
tric acid secretion, 3) diminished gastric mucosal blood 
flow, 4) disruption of gastric mucosa! barrier, 5) in-
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hibition of gastric mucus and bicarbonate secretion, 6) 
inhibition of mucosal prostaglandin synthesis (2-5). 

Although we have learned considerably more 
about the pathogenesis of stress ulcers, treatment de 
cisions have become more complicated. Before 1977, 
the treatment of gastroduodenal ulcer disease c o n 
sisted primarily of dietary, antacid and anticolinergic 
programs (6). Nowadays, various drugs are a d 
ministered for the treatment of gastroduodenal ulcer 
disease. Omeprazole inhibits gastric acid by blocking 
the hydrogen-potassium adenosine triphosphatase en 
zyme system (the proton pump) of the gastric parietal 
cell (7). Nitrendipine is a member of dihydropyridine 
group of calcium channel blockers and has been re
ported to protect against stress- induced ulcer forma
tion in rats (8). Famotidine is a histamine H2 receptor 
antagonist and has been shown to prevent the forma
tion of gast ric mucosal lesions by inhibiting the secre
tion of gast ric acid In rats (9). 

There are many studies concerning the efficacy of 
omeprazole, nitrendipine and famotidine against 
stress- induced gastric ulcers, however; a few his
topathologic repo, is have been encountered on this is
sue in the literature. The aim of the present study is to 
assess and compare histologically the therapeutic ef
fects of omeprazole, nitrendipine and famotidine on 
stress- induced gastric lesions in rats. 

MATERIALS AND METHODS 
Forty male adult Wistar-albino rats (200-250 gr) 

were separated into five groups (n=8), a control (non-
stress) group and four experimental (stress) groups. 
Experimental rats (n=32) were kept without food two 
days and without water one day before the experiment. 
They were packed so as to be immobile with wire 
mesh and put in a refrigerator at 4 °C for four hours. Ex
perimental rats were confined in lattice cages to pre
vent coprophagy during the experiment. All rats were 
fed standard pellet food during the experiment. The 
first stress group was only given saline or D M S O 
(Dimethyl sulfoxide) during two weeks. Omeprazole (il-
san-lltas) was administered by oral gavage (int
ragastric) in 40 mg/kg/day dosage to the second stress 
group for two weeks. Nitrendipine (Bayer) was given by 
oral gavage (i.g.) in a dosage of 40 mg/kg/day to the 
third stress group for two weeks. The third stress 
group was given famotidine (Fako) by oral gavage in 
the same dosage and duration. After two weeks, ex
perimental rats were sacrified and their stomachs were 
removed. The dissected pieces were put into 1 0 % for
maldehyde fixative solution and were embedded into 
paraffin blocks. The tissues were cut into 4 m (micron) 
thickness with microtome and stained with H e m -
atoxylln-Eosin (H&E). Histological assessments were 
done under a light microscope. 

Figure 1. Normal gastric mucosa with simple columnar mucous 
epithelium and normal lamina propria, in the control group 
(H&E, original magnificationx41) 

RESULTS 

In histological examination, normal gastric mucosa 
with a simple columnar mucous epithelium and normal 
lamina propria were seen in the control group (Figure 1). 
Gastric mucosal lesions were noticed in all stress 
groups. Pronounced vascular congestion and c o 
agulation necrosis of the mucosa were noticed par
ticularly in the first stress (placebo) group (Figure 2,3). 
Mixed type dense inflammatory cell infiltrate was seen in 
the lamina propria which predominantly consisted of eo
sinophils. Microscopic appearances were similar to the 
eosinophilic gastritis in the placebo group (Figure 3). 

Vascular congestion was considerably diminished 
and regeneration tissue was conspicuous in the s e c 
ond stress group rats which were treated with o m e p 
razole. Chronic inflammatory cell infiltrate was s ig 
nificantly reduced in the lamina propria and 
predominantly consisted of eosinophils (Figure 4). 

Similar findings were also noticed in the third 
stress group rats administered with nitrendipine. H o w 
ever, conspicuous vascular congestions were seen in 
the mucosa. In some areas, eosinophilic inflammatorv 
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Figure 2. The area ot a coagulation necrosis ot the mucosa (ar
row), in the stress (placebo) group (H&E, original mag-
nificationx82). 

cell infiltrate was noticed in the lamina propria. Tissue 
regeneration was observed, however, it was not c o n 
spicuous as in the omeprazole treated group (Figure 5). 

Tissue regeneration was slightly observed in the 
famotidine treated group. Dense mononuclear in
flammatory cell infiltrate was seen in some areas of the 
lamina propria. In one area, dense lymphocytic in
flammatory cell infiltrate infiltration particularly in the 
submucosa was progressed into the tunica mucosa 
near to the gastric lumen (Figure 6). The regenerative 
effect of famotidine was less noticed than in the omep
razole and nitrendipine treated groups. 

DISCUSSION 
The development in the medical treatment of pep

tic ulcers is leading to reduce the number of the elec
tive surgical operations. It has been recently shown 
that the H + / K + - A T P a s e inhibitor omeprazole, is ef
fective in the management of severe resistant reflux 
disease with peptic stricture formation, leading to a re
duction in the number of oesophageal dilatations 
which required by up to 6 0 % of these patients (10). 
Omeprazole was found to cause no changes in the p a -

Figure 3. in the stress (placebo) group, coagulation • ,^is of 
the mucosa (arrow) and mixed type dense inflammatory cell in
filtrate which predominantly consists of eosionphils in the lam
ina propria (H&E, original magmficat(onx41l 

Figure 4. in the omeprazole tteattiu group, normal apf--.itarice 
of the epithelium and sparse inflammatory cell infiltrate which 
predominantly consists of eosinophils in the lamina propria and 
submucosa (H&E, original magnificationx41). 

rietal cell structure (11). The effects of omeprazole on 
developing rat stomach mucosa were investigated in a 
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Figure 5. in the nitrendipine treated group, vascular formation 
with conspicuous congestion in the mucosa (arrow) and eo
sinophilic inflammatory ceil infiltrate with congestive vascularity 
in the lamina propria and submucosa (arrowheads) (H&E, orig
inal magnificationx41 ). 

Figure 6. In the famotidine treated group, trie area of a pro
gressive lymphocytic inflammatory eel1 infiltrate from the sub
mucosa into the gastric lumen (H&E, original magnificationx82). 

study and found to cause an elevation of mucosal pH 
and a suppression in mucosa! pepsinogen and its 
mRNA levels during stomach development. Histolog

ically these changes were associated with a reduction 
in mature pepsinogen-producing cells throughout 
stomach mucosa (12). Omeprazole may exert an effect 
on gastric mucosal proliferation by inhibiting gastric 
acid secretion and long term omeprazole therapy in 
humans results in moderate hypergastrinemia (13,14). 
In one study, omeprazole was found to inhibit stress 
ulcer formation which is caused by thyrotropin-
releasing hormone (TRH). Furthermore, in this study it 
has been suggested that omeprazole has an inhibitory 
effect on TRH release under stress ulcer (15). 

Nitrendipine is a derivative of the dihydropiridine 
group calcium channel blockers and is released for 
prophylaxis and treatment of angina and hypertension 
(7). However, calcium was found as an important ele
ment in gastric ulcer pathophysiology in several s tud 
ies (18,17). Calc ium has a positive effect on gastrin re
leasing and gastric acid secretion (17) and is also 
important in the release of histamine from the mast 
cells within the gastric mucosa (18). 

The concept of the administration of calcium 
channel blockers in the treatment of gastric lesions b a 
sically depends on the positive effects of calcium on 
the releasing of gastrin, gastric ac id , and histamine re
spectively. 

The effects of nitrendipine on stress- induced 
acute gastric lesions were investigated in rats and they 
suggested that the gastroprotective effects of calcium 
channel blockers is of great value in the development 
of new and improved therapies for treatment and pre
vention of gastric ulcers in humans (8). In our study, n i 
trendipine was found effective against stress ulcer for
mation (Figure 5). 

It has been shown that histamine has an essential 
role in the pathogenesis of stress ulcers since it is a 
potent stimulant of gastric acid secretion (19). The 
structural similarities of H 2 receptor antagonists to his
tamine cause a competitive inhibition for H 2 receptors 
in the parietal ceil. This results in inhibition of gastric 
acid secretion and thus prevents the gastric mucosal 
barrier damage produced by HCI. Famotidine was 
found to significantly increase duodenal pH (20). H o w 
ever, the gastroprotective effect of famotidine is 
thought to be attributable not only to the suppression 
of acid secretion, but also to the activation of the m u 
cosal defensive factors such as mucosal blood flow, 
mucus glycoproteins and bicarbonate secretion (21). In 
a group study, it was found that famotidine had no pro
tective effect against the formation of gastric lesions 
induced by absolute ethanol and 1% N H 3 , but, fa 
motidine inhibited the acetyisalicylic acid and water-
immersion stress- induced gastric lesions in rats (22). In 
our study, the regeneration effect of famotidine against 
stress ulcer formation was found to be less than o m e p 
razole and nitrendipine (Figure 6). 

In conclusion, omeprazole, nitrendipine and fa 
motidine were found effective against gastric stress ul 
cer formation. However, omeprazole was superior to 
nitrendipine and famotidine in the healing process with 
conspicuous tissue regeneration (Figure 4,5,6). 
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