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Ôuıl: ASPIRlN'lN OLUŞTURDUĞU GASTRJK 
LEZYONLARJN ÖNLENMESiNDE OMEPRAZO
LE VE RANITIDIN'IN ETKiSi 

Omcpra.zole bir axit tt-ekı-ellyon iıtJ,ibiti;ril olarc,k 

pep,ik iiLJcr iyilc,mcsindcki etkı'si yanında anti• 

iııffom.atm.ıar ikıçlcum olrt.,'fforduğu lazyonlarw ön• 

lc.ıımc.Niıukki rt>lil açık olarak bilinmektedir. Raıı• 

d,,ınize, çi/l k.6r, puıscbo koııtrollil bıı çalışmamız

da omoprazofo'ilıı aspirin ile oluşturulan gastrik 

l.ezyonlaruı. öıı l.cnme.iııdcki etkisi ranitidin ile kar

şılaştırmak olcırcık iuoolcıımi.şHr. Yaş ortalaması 

20:tı ola11 30 ,ağlıklı gliıtflllildcn 1. gruba ıı:10 pla

•cbo ııc 2. grıı/ıa ıı:10 omcprazolc (20 mg), 3. gruba 

n:20 ra.nitidiıı (300 mg) uc tam. gruba 8 saat sonra 

aspiriıı(l gr) ıu:.rılcrc.h 4. :Jaatte cııdoskopi rıygul.an

dı� Gastrik lczyoıılar :ıkorl<mdı. Plo�cbo gru!ımıda 

lezyon ,-;koru 2.1KJ.G iken omcprozolc grubımdo 
J.25:i:0.04 idi (p<0.O5). Raııitidiıı.grubuııda ise mt.ı.•

kozol zarar %100 ö11londi ue lo..-yorı skoru 0.02 idi

(p<0.00001). BrılgıJUlr omcpnızolc ve ranitidiı-ı'iıt

aspirin 'le olıı:şlrırıılan gastrik lczyoııları etkin bir

şekilde önlediğini göstermektedir. Aııcak bıı koruyt�

culukta ıYıııitidin omcprazolc'dcn daha palcnt bir

etkitk te�bit edilmi�tir.
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Summtuy: Tlıis randomized, doubJ.c.blin.d, place

ba-conlrollcd şludy ,-omporcd thc preucııtiuc e/TecJ 
o/' omcprazolc and raııitidiııe on aspiriıı-iızdtu::ed 
gcıstric muco�·al damage. Fourty /ıea.lthy subjects 

hava dividcd into four groups. Thc subjccts Jıauc re• 

cciued oıncprazok 20ıng(n� 10) (/lıaş Co, Turkcy), 

mııitıdiııc 300 mg (ıı� 20) (Glaxo, Ca) at midniı;ht, 

ıupiı-in 1 gr (Bayer} six hoı,rs l<ıter of omeprazole, 

1Yınitidi11e or placcbo rooeiviııg. Placebo (,ı::: 10) 

hava c:orrcHpoiıtted to ortıcprazolc. ranitidinc or CU.· 

pirm. T}w gm;tric mu.cosa was gradcd u.siııg er 

scveıı-point- cıteloscopic tıcalt!. by endoscopists four 

lıoıır'fl kıter of' aspirin admiııi$tratioıı. Tlıc gastric 

mııco.,a of placebo-lreotcd subjccl• had damagc 

2. 71().6 (mcoıı:t SEM) witlı cııdoscopic scorc. Omcp,
razole sigııiffoantly preucnted gastric mucos.al in•

jury(55.6 %) witlı. a meaıı cıtdoıcopic score ol
J.25:i0.6 whcıı compared ploccbo. Raııitidinc toıally
aboli..'(hcd ( J()() %) on aspiriıı-inducccl ga�dric lc.:Ji

oııs witlı arı cıı@scopic scorc of{0.02:tO.0l) as com

porcd lo placobo (p<0.000001) and lo omeprc,zolc
(p<0.00001). Tlıi• stııdy dcmoıtstratc• ılıat omcpra

zole and ranitidino lıauc a stati.stically :significant

prcuentive cffect 011 a.spirin-induced gastric lcsionl>,

whcn compared to placebo and raııitidiııc morc po•

tcnt than omeprazol.e. ThUi prcvcntiuc c.ffccl of 

oıncprazolc and rcıııitid.ine may prove to be. elini•
<X1lly tıery importaııt ahd warra.ıus further inucsti•

gatio11.

Key Wo,.ds: Onıepraıole, Ranitidine, Aspirin, gast, 
ıic damage, human. 
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Aspirin(ASAJ and non-steroidal antiinOam
matory drugs are strongly associated with 
peptic ulcer complications in the elderly1-4. 
Assumiııg that the association may be causati
ve, a nuınber of ııpproches have tried to redu• 
ce the exteııt of damage caused by these 
agents5. Although old people appear to be at 
greatest risk, it is difficult to evaluate possible 
therapeutic manoeuvres in this population. 
Some investigators have tlıerefore investiga
ted healthy adult volunteers whose acute res
ponses appear to re0ect those of older pati
ents6. Our previous study show that ASA 
induced gastric lesions were decreased by H2 

receptor blockers but ,vere not totally abolis
hed7. 

it has showıı that cytoprotection in that mean 
gastric lesion scores on aspirin plus HCI indu
ced were sigııilicantly reduced by doses of H2 
receptor blockers with and without antisecre• 
tory activity9,IO,ll.

Omeprazole, u substitut.ed benzimidazole, is a 
new long actiııg, patent, and highly specific in
hibitor of gastric acid secretion. Unlike H2 re
ceptor antagoııists it appears to act by specific 
non-conıpetitive interaction with the gastric 
"protoıı-pQmp", blockiog (tr' +K+) A'fPase lo
cated in the secretory nıeıııbrane of the parie
tal cel112. lts aııtisecret�ry action lıas been 
confirmed 13· 15 and tlıe coıııpound has been
shown to preveut -.ılcer formation by a variety 
of ıııethods, includ;.ıg pylorus ligation and ex
posure to aspirin solutio:n. 

it is well kııow Lhat as-pirin-produces gastric 
ınucosal lesioııs in hQnıan beings17 and in 
nıanıma!s10-12. The severity of these lesions 
may be exocerb:ued by intnıgastric (ig) pcrfu
sion of hydrochloric acid (HCI)18·22.

The aiııı of the prcsent study were to invcsti
gate the possible protec'tive action of omepl'a
zole and ranitidiııe agaiı:ıst gastric nıucosal in
jury induced by aspirin aııd to coınpare this 
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effect to the protection provided with each 
other. 

MATERIAL and METHODS 

Fourty healthy adult male vol=teers have 
studied in randoınized, double-blind, placebo
controlled. Their agc range were (20±0.1) 
years. Subjects had no history of smoking, or 
of taking nonsteroidal anti-inflaınmatory 
analgesics, or antisecretory use. They inges
ted no medication for at least 15 days prior to 
eıırollmeııt 'in the study. Before entrance in 
the study, each individual had a medjcal his
tory taken and physical examination perfor
ıııed. Ali had normal biocheınical and hemato
logical values, including platelet count, 
protrombin time and activated partial throm
boplastin time. Gastrointestinal blood loss 
have ıııeasQred in each subject. 

The subjects have received omeprazole 20 mg 
(n=10) (İltaş Co., Turkey), ranitidine 300 ıııg 
(n= 20) (Glaxo, Co) at midnight, and aspirin 1 
gr (Bayer) received, six hours later of omepra
ıole, ranitidine or placebo receiviog. Placebo 
(n= 10) have correspointed to omepraıole, ra
nitidine or aspirin. The order of treatments 
have raııdontised accorcling to a !atin square 
desigıı aııd the study conducted iıı double 
blind manıer. Throu_gh the utiliıation, of this 
system, ııeither the endoscopists nor any per
sonnel in the endoscopy room, nor subject.s 
have awared of the treatments beign given to 
the subjects. 

Subjects have ııdnıitted to the study wıit arter 
a 12-hour overnight fast. E:ach participant re
ceived either omeprazole, ranitidine, aspirin 
or placebo with 30-90 mi of water four hours 
later of aspirin administration esopbagogast
roduodenoscopy have performed, using an 
Olympus GIF-Ql0 gastroscop (Olympus Co. of 
JAPAN) and lıypopharyngeal anesthetic have 
perfomıed by Lidocaiıı. lntravenous diazem 
hnve given as necessary for sedation. Gastric 
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Tnblo 1: Endo;o;cupic ı,.ı-ı·ading of gaı;tıic mucoı.al chımges•. 

o 
1 
2 
3 
4 

5 

6 

Nuıınul mm:,osa 
LM:aliıt:ıd oı· diffuso hypcrornia 

t�
(
)_ Submu"'••I hcmorrhagk lcsions

>lV
ot laı�c uroaı of cqnflu.cnl hcmoı1•h3gic lesions 
Eı-o.sionı- whJ'I bk,•ding 

• Agı-nwul N1M, �L ::ı.l 23.
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rin adn'linisLmlion. 
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Ctt)ph.ic 1: Ulı.-.:r Sccm.: in tho go.sttic mucosn for lhe 
Lhn:.--0 Lı�atmı.ınl. t,:l'uUP1' (tn�an ± SEM) 

mucosa have obse:rved far gastric damage. Qu
antitative classifkation of endoscopic dama
ges in the gastı·ic mucosa have based on crite
ria shown in table J 23_ 

The gastric mucosa have observed continuo
usly ancl evalunted independently by endosco
pist blinded as to the treatmeot. 

The primary statistical analysis have perfor
med separately for the endoscopic scores. The 
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scores have averaged for each subject and a 
kruskal-Wallis t.est24 have used to compare 
the four treatment gr.oups. In-depth, pairwise 
comparisons between each two treatments 
have also carried out at the 5% signifıcance 
level, followiııg Fisher's LSD princip]e25_ 

RESULTS 

The gastric mucosa of placebo-treated sub
jects had damage 2.7±0.6 with endoscopic 
score omeprazole significantly prevented 
gastric mucosal inju.ry (55.6%) with a mean 
endoscopic score of 1.25±0.6 (mean±standard 
error mean-M:J: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 il, Graphic 1).

DISCUSSION 

it is well koown that aspirin produces gastric 
mucosal lesions in human beings l7 in mam
nıaliaııslS-22_ Widespread use of aspirin and 
other noo-steroidal antiinflammatory drugs 
has beeıı implicated in peptic ulcer perforati
on rates4 • Emergency admission because of 
bleeding from gastric and duodenal ulcers in 
the elderly is associated with aspirin and 
other oon-steroidal anti-infla.mmatory drug 
use in the hospital populatioo26_ 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 respoosible for a spectrum of dama
ge, raoging from acute gastric erosions to pep
tic ulcer complications. 

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

it is well kııown that severity of aspırın
induced gastric lesions may be exacerbated by 
intragastric perfusion of hydrochloric acid 
(HCI)lS-22_ The dissociation coostant (pKa) of 
aspirin is 3.5. The levels of fotragastric pH 
have achieved by omeprazole aod ranitidi
ne27,28, aspirin ionisation is virtually comple
te. ln this form passive absorption of aspirin 
into the gastric mucosa does not occur29. In 
contrast, at normal intragastric pH aspirin is 
almost entirely unioıtised aod able to diffuse 
passively into cells of the gastric epithelium 
where a neutral pH ,-esults in reionisation 
and intracellular trapping of salicylate in high 
concentrations. The consequent topical toxi
city of salicylates is well recognised and re
sults in iıııpaired barrier function, reduced 
mucus and bicarbonat .secretion, aod capillary 
injury20, 30. The underlying'metabolic chaııges 
are not fırmly estnblished, but in the presence 
of acid aspirin may acbieve intracellular with 
carbobydrate nıetabolism31 . As most other 
non-steroidal antiinflammatory drugs are 
weak acids, similar considerations are likely 
to apply altlıough direct evidence is lacking. 

Apart from these speciıfıc benefıts, acid inhibi
tion may result in other non-speci-fic advanta
ges. Gastric acid en haııces mucosal injury ca
used by a vmiety of stimuli32 and danıages 
the basa! lamiııa resulting in inıpaired epithe
lial restitution33. Tn addition, the activity of 
pepsin is pH dependerıt and is inhibited at 
high pH. Whatever the mecbaoism, tbe obser
vations preseııted here strongly support the 
hypothesi� that gastric acid is crucial in the 
genesis of :ıspirin-(and possibly other non
steroidal aııti-iııflammatory drug-) related 
gastroduodenal injury. 

it is possible, lıowever, that oral omeprazole 
protects the gastric nıucosa by additional acid 
indepeııdeııt ıııechanisms. Jn animals, omep
razole giveıı by tlıe oraU route is much nıore ef-
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fective than when given parenterally in pre
venting aspirin induced gastric daoınge despi
te conıplete inhibition of gastric acid34,35. In 
addition, oral omeprazole protects against et,. 
baool induced gastric damage if given betwe
en 15 to 60 minutes before ethıınol, there 
being no effect evident 3.5 h after the dose. 
This protective effect of omeprazole is not me
diated tbrough gastric mucosal prostaglan
dins36, chaoges in gastric mucosal blood 
flow37, or alterations in gastric mucosal bicar
bonate secretion38. It may be the result of a 
direct effect of onıeprazo le on the vascular en
dotheliunı37, as onıeprazole also protects 
bunıan gastric epithelial cells in vitro from in
domethacin iııduced damage39_ 

The relationship between omeprazole aod 
prostaglandin on aspirin induced gastric lesi
on are controversial. Some reports shown tbat 
omeprazole increased gastric prostaglandin 
E2 formation on gastric mucosa39,40,41 anot,.
her contravers42. 

ln our present study ranitidine totally abolis
bed on aspirin ioduced gastric lesions as com
pared t,o p lııcebo aod to omeprazole. We re
cen tly shown R2 receptor blockers inhibited 
by 33.4% the gastric mucosal lesions induced 
by administration7 of iv aspirin plus. lntra
gastric HCI, H2 receptor aotagonists are 
known to protect against sucb protectioo is 
accomplished renıains unclear. Studies sug
gest a protective effect of H2 receptor antago
nist other than by inhibition of acid secreti
on 10,43,44. Orıe it is possibility is the 
inhibition of aspirio-stinıulated adenylate 
cyclase activity in rat gastric mucosa bathed 
with aspiriıı48 or related to cytoprotective ef
fects 10,44,48

.

Our study showed a statistically signi-ficant 
advantage of ranitidine t,o omeprazole in re
ducing gastric mucosal lesions. A clinical trial 
300 mg ranitidine per day, would therefore be 
justifıed in patients at risk of gastric daoıage 
fronı aspirin and non-steroidal aoti-
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innammatory drugs. Recent prospective studi
es in patients have shown that ranitidine50 

and nıisopstrol51 attenuate the damaging ef
fects of non-steroidal anti-innammatory drugs 
on the upper gastrointestinal tract. 

This study demonstrates that omeprazole and 
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