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Ozet: ASPIRIN'TN OLUSTURDUGU GASTRIK
LEZYONLARIN ONLENMESINDE OMEPRAZO-
LE VE RANITIDIN'IN ETKISI

Omeprazole bir axit sckresyon inhibitsrit olarak
pepeik didser iyilegrmesindekr etkisi yaninda anti-
inflamatuvar ilaglerm oligturdugu lezyonlarin én-
lenmenindeki rolit agik olarak bilinmektedir. Ran-
domize, ¢ift kiir, plascbo kontrollii bu ¢aligmamiz-
da omeprazole'iin aspirin ile olugturulan gastrik
lezyonlarus énlenmesindeki etkisi ranitidin ile kar-
sdastermal: olarak incelenmigtir. Yag ortalamas:
2047 olan. 30 saglilir gonitlliiden 1. gruba n:10 pla-
scbo uc 2. gruba n:10 omeprazole (20 mg), 3. gruba
n:20 ranitidin (300 mg) ve iiim gruba 8 saat sonra
aspirin(1 gr) verderel 4. saatte endoskopi wygulan-
di. Gastrik lezyonlar skorland:. Plasebo grulunda
lezyon skoru 2.740.6 iken omeprazole grubunda
1.2510.04 idi {p<0.05). Ranitidin grubunda t(se mu-
kozal zarar %100 &nlendi ve lezyon skorw 0.02 idi
(r<0.00001). Bulgular omeprazale uve ranitidin’in
aspirin’'le olugturulan gastrik lezyonlar: ctkin bir
gekilde onledigini géstermekiedir. Ancak bu koruyw~
culukta ranitidin omeprazole’den daha patent bir
cthide tesbit edilmigtir.
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Summary: This randomized, double-blind, place-
bo-controlled study compared the preventive effect
of omeprazole and ranitidine on aspirin-induced
gastric mucosal damage. Fourty healthy subjects
have divided into four groups. The subjects have re-
ceived omeprazole 20mgin= 10) ({ltag Co, Turkey),
ranitidine 300 mg (n= 20) (Glaxo, Ca) at midnight,
aspirin 1 gr (Bayer) six hours later of omeprazole,
ranitidine or placebo receiving. Placebo (n= 10)
have correspointed to omeprazole, ranitidine or as-
pirtn. The gastric mucosa was graded using a
scven-point endoscopic scale by endoscopists four
hours later of aspirin administration. The gastric
mitcosa of placebo-treated subjects had damage
2.740.6 (mcanz SEM) with cndoscopic score. Omcep-
razole significantly precvented gastric mucosal in-
Jury(55.6 %) with a mecan cndoscopic score of
1.2520.6 when compared placebo. Ranitidine totally
abolished (100 %) on aspirin-induced gastric lesi-
ons with an endoscopic score of (0.022 0.01) as com-
pared to placebo (p<0.000001) and to omeprazole
(p<0.00001). This study demonstrates that omepra-
zole and ranitidine have a statistically significant
preventive cffect on aspirin-induced gastric lesions,
when compared to placebo and ranitidine more po-
tent than omeprazole. This preventive cffect of
omeprazole and ranitidine may prove to be clini-
cally very important and warranss further investi-
gation.

Key Words: Omeprazole, Ranitidine, Aspinn, gast-
ric damage, human.
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AspirintASA) and non-steroidal antiinflam-
matory drugs are strongly associated with
peptic ulcer complications in the elderly1’4.
Assuming that the association may be causati-
ve, a numnber of approches have tried to redu-
ce the extent of damage caused by these
agents®, Although old people appear to be at
greatest risk, it is difficult to evaluate possible
therapeutic manoeuvres in this population.
Some investigators have therefore investiga-
ted healthy adult volunteers whose acute res-
ponses appear to reflect those of older pati-
ents®. Our previous study show that ASA
induced gastric lesions were decreased by Hg
rece—})tor blockers but were not totally abolis-
hed’.

It has shown that cytoprotection in that mean
gastric lesion scores on aspirin plus HCI indu-
ced were significantly reduced by doses of Ho
receptor blockers with and without antisecre-
tory activityg'm'n.

Omeprazole, a substituted benzimidazole, is a
new long acting, patent. and highly specific in-
hibitor of gastric acid secretion. Unlike H2 re-
ceptor antagonists it appears to act by specific
non-competitive interaction with the gastric
“proton-pump”, blocking (H*+K*) ATPase lo-
cated in the secretory niembrane of the parie-
tal celll2, its antisecretery action has been
confirmed!31% and the compound has been
shown to prevent alcer formation by a variety
of methods, includi.ig pylorus ligation and ex-
posure to aspirin solution.

It is well know that aspirin-produces gastric
mucosal lesiens in human beings!? and in
mammals!9-12 The sewverity of these lesions
may be exacerbated by intragastric(ig) perfu-
sion of hydrochloric acid (HCH18-22

The aimn of the present study were to investi-
gate the possible protective action of omepra-
zole and ranitidine against gastric mucosal in-
jury induced by aspirin and to compare this

KAPICIOGLU ve Ark.

effect to the protection provided with each
other,

MATERIAL and METHODS

Fourty healthy adult male volunteers have
studied in randomized, double-blind, placebo-
controlled. Their age range were (2020.1)
years. Subjects had no history of smoking, or
of taking nonsteroidal anti-inflammatory
analgesics, or antisecretory use. They inges-
ted no medication for at least 15 days prior to
enrollment in the study. Before entrance in
the study, each individual had a medical his-
tory taken and physical examination perfor-
med. All had normal biochemical and hemato-
logical values, including platelet count,
protrombin time and activated partial throm-
boplastin time. Gastrointestinal blood loss
have measured in each subject.

The subjects have received omeprazole 20 mg
(n=10) (Ilitas Co., Turkey), ranitidine 300 mg
{(n= 20) (Glaxo, Co) at midnight, and aspirin 1
gr (Bayer) received, six hours later of omepra-
zole, ranitidine or placebo receiving. Placebo
(n= 10) have correspointed to omeprazole, ra-
nitidine or aspirin. The order of treatments
have randomised according to a latin square
design and the study conducted in double
blind mamer. Through the utilization, of this
system, neither the endoscopists nor any per-
sonnel in the endoscopy room, nor subjects
have awared of the treatments beign given to
the subjects.

Subjects have admitted to the study unit after
a 12-hour overnight fast. Each participant re-
ceived either omeprazole, ranitidine, aspirin
or placebo with 30-90 ml of water four hours
later of aspirin administration esophagogast-
roduodenoscopy have performed, using an
Olympus GIF-Q10 gastroscop (Olympus Co. of
JAPAN) and hypopharyngeal anesthetic have
performed by Lidocain. Intravenous diazem
have given as necessary for sedation. Gastric
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Table I: Endoscupic grading of gastiic mucosal changes®.

0 Nonal mucosa

1 facalized or diffuse hyperemia

2 1

3 25 Submucuxal hemorrhagic lesions

4 6-10 ' gic fesions

8 >10

6 or larpe ava of confluent hemonrhagic lesions

Ervsions with bleeding

* Agrawal NM, ot al 24,

Table II: Gastric endwscopic scores at 4 hours after aspi-
rin administration.

Mcan ¢ndoscepic score £SEM

Macchia ne 10 Omepriaaoles =10 Ranitidine*® n=20
20 my 300 mg

Aspirin 4
hourx later

27208 1.25£0.6 0022001

*p<0.03, ** p<lLIRHIKIL

ULCER SCNRE
) -

-

)

& pgomd
&% p {00000t

Graphic 1: Uleer Scorv in the gastric mucosa for the
three Livatment givups (tnean £ SEM)

mucosa have observed for gastric damage. Qu-
antitative classilication of endoscopic dama-
ges in the gastric mucosa have based on crite-
ria shown in table [ 23,

The gastric mucosa have observed continuo-
usly and evaluated independently by endosco-

pist blinded as to the treatment.

The primary statistical analysis have perfor-
med separately for the endoscopic scores. The

Cilt 3, Say1 1, 1992

131

scores have averaged for each subject and a
kruskal-Wallis test24 have used to compare
the four treatment groups. In-depth, pairwise
comparisons between each two treatments
have also carried out at the 5% significance
level, following Fisher's LSD principle25.

RESULTS

The gastric mucosa of placebo-treated sub-
Jects had damage 2.7+0.6 with endoscopic
score omeprazole significantly prevented
gastric mucosal injury (55.6%) with a mean
endoscopic score of 1.25+0.6 (mean#standard
error mean-M+SEM) when compared to pla-
cebo (p<0.05). Ranitidine totaly abolished
(100%) on aspirin induced gastric lesions
with an endoscopic score of (0.02+0.01) as
compared to placebo (p<0.000001) and to
omeprazole (p<0.00001) (Table II, Graphic 1).

DISCUSSION

It is well known that aspirin produces gastric
mucosal lesions in human beings17 in mam-
malians18-22 Widespread use of aspirin and
other non-steroidal antiinflammatory drugs
has been implicated in peptic ulcer perforati-
on rates?. Emergency admission because of
bleeding from gastric and duodenal ulcers in
the elderly is associated with aspirin and
other non-steroidal anti-inflammatory drug
use in the hospital population26. Aspirin in-
gestion is associated with a relative risk of
three, even for short periods of exposurel:26,
Moreover, aspirin can provoke gastric mucosal
bleeding a doses of up to 75 mg taken daily for
five days or less26. It is evident that aspirin is
probably responsible for a spectrum of dama-
ge, ranging from acute gastric erosions to pep-
tic ulcer complications.

In our present study shown that ranitidine
and omeprazole prevented on aspirin-induced
gastric lesions. Our findings accord with re-
cently reported which showed prevention by
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omeprazole of gastric injury after a single as-
pirin dose27.

[t is well known that severity of aspirin-
induced gastric lesions may be exacerbated by
intragastric perfusion of hydrochloric acid
(HCD18-22_ The dissociation constant (pKa) of
aspirin is 3.5. The levels of intragastric pH
have achieved by omeprazole and ranitidi-
ne27.28 aspirin ionisation is virtually comple-
te. In this form passive absorption of aspirin
into the gastric mucosa does not occur2®. In
contrast, at normal intragastric pH aspirin is
almost entirely unionised and able to diffuse
passively into cells of the gastric epithelium
where a neutral pH results in reionisation
and intracellular trapping of salicylate in high
concentrations. The consequent topical toxi-
city of salicylates is well recognised and re-
sults in impaired barrier function, reduced
mucus and bicarbonat secretion, and capillary
injury20:30, The underlying metabolic changes
are not firmly established, but in the presence
of acid aspirin may achieve intracellular with
carbohydrate metabolism3}. As most other
non-steroidal antiinflammatory drugs are
weak acids, similar considerations are likely
to apply although direct evidence is lacking.

Apart from these specific benefits, acid inhibi-
tion may result in other non-specific advanta-
ges. Gastric acid enhances mucosal injury ca-
used by a variety of stimuli32 and damages
the basal lamina resulting in impaired epithe-
lial restitution33. In addition, the activity of
pepsin is pH dependent and is inhibited at
high pH. Whatever the mechanism, the obser-
vations presented here strongly support the
hypothesis that gastric acid is crucial in the
genesis of aspirin-(and possibly other non-
steroidal anti-inflammatory drug-} related
gastroduodenal injury.

It is possible, however, that oral omeprazole
protects the gastric mucosa by additional acid
independent mechanisms. In animals, omep-
razole given by the oral route is much more ef-
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fective than when given parenterally in pre-
venting aspirin induced gastric damage despi-
te complete inhibition of gastric acid3433, In
addition, oral omeprazole protects against et-
hanol induced gastric damage if given betwe-
en 15 to 60 minutes before ethanol, there
being no effect evident 3.5 h after the dose.
This protective effect of omeprazole is not me-
diated through gastric mucosal prostaglan-
dins38, changes in gastric mucosal blood
flow37, or alterations in gastric mucosal bicar-
bonate secretion38. It may be the result of a
direct effect of omeprazole on the vascular en-
dothelium37, as omeprazole also protects
human gastric epithelial cells in vitro from in-
domethacin induced damage39.

The relationship between omeprazole and
prostaglandin on aspirin induced gastric lesi-
on are controversial. Some reports shown that
omeprazole increased gastric prostaglandin
Eg formation on gastric mucosa3%4%.41 anot.
her contravers42.

In our present study ranitidine totally abolis-
hed on aspirin induced gastric lesions as com-
pared to placebo and to omeprazole. We re-
cently shown H2 receptor blockers inhibited
by 33.4% the gastric mucosal lesions induced
by administration? of iv aspirin plus. Intra-
gastric HCI, H2 receptor antagonists are
known to protect against such protection is
accomplished remains unclear. Studies sug-
gest a protective effect of H2 receptor antago-
nist other than by inhibition of acid secreti-
onl043.44  Opne it is possibility is the
inhibition of aspirin-stimulated adenylate
cyclase activity in rat gastric mucosa bathed

with aspirin48 or related to cytoprotective ef-
fects 10,4448,

Our study showed a statistically significant
advantage of ranitidine to omeprazole in re-
ducing gastric mucosal lesions. A clinical trial
300 mg ranitidine per day, would therefore be
justified in patients at risk of gastric damage
from aspirin and non-steroidal anti-
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inflammatory drugs. Recent prospective studi-
es in patients have shown that ranitidine®?
and misopstroi®! attenuate the damaging ef-
fects of non-steroidal anti-inflammatory drugs
on the upper gastrointestinal tract.

This study demonstrates that omeprazole and
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