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Ôut: STRES ÜLSERLERlNIN ÖNLENMESiN­

DE OMEPRAZOLE VE RANIT/DINE'IN ROLÜ 

Stre.a Ul$erlerinin pa.togcnezindc hipercuiditen.iıı 
rolil olduğu bilinmektedir. Omeprazo/,e ve ranitidi­
ne lUİt sokresyonun.u ayn mekani:znıalarla potent 
bir şekilde inhibe etmektedir. Bu nedeııle omepra• 
zol'un st.res illse.rlerini.n önlenmesindeki etkileri pÜJ• 
sebo kontrolla bu ça.lışmoda ranitidine ile karşılaş­
tırmalı olarak incele)lmiştir. Çalışmaya alınan 30 
adet erkek 31Çan (l50-200gr) 24 saat aç bıraluldı, 
ancak su içme.krine izin verildi. Hayvanlar hcrbiri 
10 sıçan içeren 3 gruba ayrıldı. Plascbo alan J. 
gruba 1ml serum fi�yolojik (SF), 2. gruba omepra­
zo/,c 0.3 mg / kg, 3. gruba ise ranitidiııe 3mg / kg aynı 
hacimde.ki volnm ile iııtraperitoneal (ip) ol.arak cm• 
}ekte edildi, llaçlarırı ucrilmesind,m 1 saat ı,onra. 
tilm sıçanlara 4 saat. süre ile lıarcketsizlik stresi uy­
gulandı. Deney soıtrında hayvaıılar öld.ürülda, la­
parotomi yapılarak çıkarılan mideleri bayak kurua• 
tur boyunca açık

l
ı.  Mukozadaki peteşi say1$t

indeks/endi. Peteşi indeksi plasebo grubunda 
3. 75±0.67 iken omeprazok grubunda 0.8:J.0.22'ye
düştü. Ranitidine grubunda ise ülser indeksi
1.00:J.0.05 idi. Gerek omeprazole (p<0.001) ve gerek• 
•• ranitidine (p<0.01) stres ülser oluşumunu kont­
rol grubuna göre stres ülser oluşmasını isto.tüıt.iki
olarak anlamlı bir şekilde önledi. Koruyuculuk etki­
si bakımından omcprazolc oo ranitidina arasında
anlamlı bir fark gözl.cnmedi. 
Sonuçlar omeprozoU! ve mııili.dine'in stres ülserleri•
nı'n önlenmesinde etkili olduğunu göstermektedir.

Anahtar Kelimeler. Stres ülseri, hareketsizlik stre­

si, omeprazole, ranitidine, gastrik ülser, sıç.an 

Ondoku� Mayıs Univorsity, Schoo) of Medicino, .Dopart­
menı.. of Medicine a.nd J>alho)ogy Sc<:'tion of Gut.rocnl.oro• 
logy, Samsun, TURKEY 

Cilt 3, Sayı 2, 1992 

Summa.ry: The relationshipe bctwcen omeprazok 
and :ıtre.ss ulcer on rettraint-stress ulcer formatfon 
was studied in rats. Thirty mal.d albino rats wcrc 
wıed (or this experimcnts. Animals wcre divi.dad 
into thrt!C groups. Group 1 an iııtraperitoneal (ip) 
injcctioıı of 0.9 % seline 1 ml, group 2 receiued a.n. ip 
injcction of omcprazole 0.3 mg/kg, group 3 receiued 
an ip injeclion of ranitidine 3mg J kg. One hour later 

a.fter trcatment, all animalş were re st.rained stre8$ 
for four hours ga8t-ric mucosa were inspecte for lesi• 
ona, and the ulcer index eııaluated. Untreated. ani• 
mol showed multiple lesions of various kxxılisaı-ion 
and size in stomach.. in this group the mcan ksioıı 
indcx was 3.75:i{).67. lntraperitorıcal administrati• 
on of omepraz<Jle reuerscd 97.9 percent the effect of 
restraint•strcss•induccd gastric lesion.,. in this 
group le,ion indcx was 0.8±0.22. Administration of 
ranitidina abolished 73.4 pc.rcerıt g<J!Jtric ksion.s. in 
ıhis group the mean ıılccr index was 1.00:J.0.05. in 
re,ulıs both omeprazole (p<0.001) and ranitidine 
(p<0.01) significanıly prcueııted stress induced gast­
ric damage. 

Key Word: Siren ulcer, restraint- stress, omeprazole, raniti­
dine, gastric ulcer, ral

Ümeprazole, a substituted benzimidazole, is 
a oew Jong acting, potent, and highly specific 
inhibitor of gastric acid secretion. Unlike H2 
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Table ]: Cttı-lric lesion indt'?X arter 4 houn restraint .. 
stress. 

Groups 

Placcbo 
Omcproıole• 
Ranilidino .. 

lndox 
Jcsion/cm2 

Preventive efTect(%) 

3.75±0.67 

0.80±0.22: 

1.00±0.0S: 

Comparc to plııcebo 
Compare to plııcebo 

00.00 

97.90 

73.40 

receptor antagonfats it appears to act by speci­
fic non-competitive interaction with the gast­
ric "proton-pump .. , blocking (W +K') ATPase
located in the secretory membrane of the pari­
etal cell (1). Its antisecretory action has been 
confırmed (2-4) and the compound has been 
shown to prevent u.lcer formation by a variety 
of methods, including pylorus ligation and ex­
posu.re ta aspirin solution. 

Preliminary data also suggest that omeprazo­
le may have some cytoprotective effect inde­
pendent of its effect on gastric acid secretion. 
The drug decreased (51) Cr release from cultu­
red human gastric mucosal cells exposed to so­
dium tau.rocholate (5). Other investigators de­
monstrated that orally administrated 
omeprazole decreased gastric mu.cosal injury 
in rats aner exposure to ethanol while intra­
peritoneal administration was found not to be 
protective (6). 

The basis for using omeprazole for prophyla­
xis or treatment of stress-related mucosal in­
jury is its powerful inhibition of gastric acid 
secretion. No clinical trials to date have asses• 
sed its efficacy in preventing or treating stress 
ulceration of the upper gastrointestinal tract 
and its use fulness in this situation remains 
hypothetical. 

Acid is an essantial prepeqı.usite far the deve­
lopment of gastric stress ulceration (7,8). 1n

the experimental and clirucal situation, the 
minimal luminal hydrogen ion concentration 
necessary far luminal hydrogen ion concentra­
tion necessary for stress ulcers to arise ise a 
pH of around 4 (9,10). Current managemeot 
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Ol.SER iNDEKSi Pewşi f cm2 

4 

3 

2 

1 

o 
Ranitidine Omepra.zolo 

Grophic ı. Gasbic losion index after 4 hours restraint• 
sl-res!5. 

of gastric stress ulceratioo still occurs (9,11). 

Therefore this study has been done to iovesti­
gate a possible prophylactic effect of omepra­
zole and raoitidioe against stress ulcer forma­
tion and to compare this effect to the 
protection provided with each other. 

MATERIAL and METHODS 

Thirty male albino rats 150-200 g were used 
for the experiments. Animals were fasted for 
24 h. but allowed access to water ad libitum. 

The animals were devided ioto three groups. 
Group lCn: 10) an intraperitoneal (ip) injecti­
on of 0.9% salioe lml, group 2(o: 10) received 
an ip injection of omeprazole 0.3 mg/kg 
(Astra), grou.p 3(n: 10) received an ip injection 
of ran.itidine 3 mg/kg. One hour later after tre­
atmeot, ali aoimals were restraioed stress for 
4 hours by a staodard procedure according to 
Brodie and Ranson (12). Aner each experi­
ment, animals were sacrifıced by air embo­
lism. Stomachs were qı.uckly removed and 
opened along the greater cu.rvature. Gastric 
mucosa was in spected far lesions aod the 
u.lcer index evaluated. With the aid of dissec­
ting microscope (XlO), we calculated the ave­
rage lengtb of each lesion in mm and used
this fıgure as the ulcer index (12).
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Student's t,.test was used for statistical analysis. 

RESULTS 

Afi.er 4 hours of immobilisation all untreated 
animals showed ımultiple lesions of vıırious lo­
calisation and size in stomach. In this group 
the mean lesion index was 3.75±0.67. Intrape­
ritoneal administration of omeprazole rever­
sed 97.9 percent the effect of restraint stress 
induced gastric lesions. In this group the 
mean ulcer index was 0.8±0.22 (p<0.001). Ra­
nitidine abolished 73.4 percent gastric lesions. 
In tlris group the mean ulcer iudex was 
1.00±0.05 (p<0.01) (Table I, Graphic 1). 

DTSCUSSION 

in our present study shown that onıeprazole 
and ranitidine si_gnilicantly prevented on rest­
raint-stress-induced gastric lesions. 

Apart from these specific benefıts, acid inhibi­
tion may result in other non-specifıc advanta­
ges. Gastric acid. enhances mucosal irıjury ca­
used by a variety of stimuli (13) and damages 
the basal lamina resulting in impaired epitlıe­
lial restitution (14). in addition, the activity of 
pepsin is pH dependent and is inhibited at 
high pH. What ever the mechanism, the ob­
servations presented here strongly support 
the hythesis that gastric acid is crucial in the 
genesis of stress related gastroduodenal in­
jury. 

H2 receptor arıtagonists effectively reduce 
gastric acid output, they often are able to ma­
intain gastric pH above 4 (10). 

Omeprazole is recent addition to the expan­
ding group drugs that inhibit gastric acid sec­
retion. it works by a different mechanism of 
actiou thau other agents in tlı is class, howe­
ver. Omeprazole inlribits W +K" -adenosine 
triphosphatase (ATPase), a proton pump that 
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is necessary for extrusion of W f-rom Lhe pari­
etal cells (15), as apposed to the H2-receptor 
antagonists, which block the stimulatory acti­
on of histamine on gastric parietal cells. Con­
tinuous monitoring of intragastric pH reveals 
that omeprazole is au extremly effective agent 
for suppressing gastric acid secretion. A single 
morning dose of 40 mg resulted in a gastric 
pH of 5.0 or a.bove for 51% of hourly pH deter­
minations over a 24-hour period versus only 
3% of measurements made during the control 
period (16). This elevation in gastric pH pro­
duced by omeprazole roughly correspounds to 
a 1200-fold reduction in gastric acid secretion 
compared with a 2-fold to 10-fold decrease 
produced by treatment with couventional 
doses of currently available H2-receptor anta­
gouists (16). 

Preliminary data also suggest that omeprazo­
le may have some cytoprotective effect inde­
pendent of its effect on gastric acid secretion. 
The drug decreased (51) Cr release from cultu­
red hunıan gastric mucosal cells exposed to so­
dium tauracholate (5). Other investigators de­
monsrated that orally administrated 
omeprazole decreased gastric mucosal injury 
in raL<; after exposure to ethanol while intra­
peritoneal administration was found uot to be 
protective. The clinical implications of this 
study important. 

Oınepraıole and ranitidine possible to render 
achlorhydric patients liable to gastric stress 
ulceration and maintain then in this state as 
long as are requ.ired. Under these conditions it 
appears that gastric stress u.lceration wHl be 
prevented. The inffectiviness of other treat­
ments, especially antiacides or anlicolinergics, 
are probably because cont.inu.ous increasing of 
gastric pH could not be achieved. 

in conclusion, the preventive effect of omepra­
zole and ranitidine may prove to be clinically 
very important and warrients futher investi­
gation. 
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