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Ô:ı:et: VERAPAMIL VE STRES ÜLSER IUŞK1S1 
Mide stres aL,erlerinin oluşmaBında rol alan çeşitli 
etiyolajik faktörler, kalsiyumun hücre içine akşını 
stimüle etmektedir . .Stres illsert.e.rinin patogene�in• 
de hiperaııiditenin rola olduğu bilinmektedir. Kalsi• 
yum kanal blok.erlerinin stimüle edilmiş asit sekres• 
yonunu inhibo ettiği hliniğimizdeki çauşmalarla 
gösterilmiştir. Bu nedenl.e verapamil'in ştres tll$er
l,ırinin önfunmcsindaki etkileri plascbo kontrollü bu 
çalışmada ranı'tidin ile karşıla{;tırmalı olarak ince.

lenmiştir. Araştırmaya alman 30 adet erkek sıçan 
(I50-200gr) 24 saat aç bırakıldı, ancak su içmefuri
ne izin verildi. Su;aıılar, lıerbiri 10 su;an içeren 3 
gruba ayrıldı. Pkı.scbo okm 1. gruba 1 ınl serum fi•·
yolojik (SF), 2. gruba ranitidin 3mg/kg, 3. gruba 
i.,e verapamil 20mg/kg aynı hacimdeki SF ile inl
'raperitoneal (ip) olarak enjekte edildi. ilaçların ve, 
rilme8i1ıden 1 saat sonra tilm aıçanlara 4 saat süre 
ile hareketsizlik stre&i uygulandı. Deney sonunda 
hayr.ıanlar öklüriildü, kıparot-oml :,•apılarak çıkarı• 
lan mukl,ı,-i bayülı kurvatıır boyunca açıldc La
mendeki kan ve mukoıadaki pctı,şi sayısı değerlen• 
dirildi. Santimctrckarcyc(cm2) düşcıı petcşi sayısı: 0-
2�1, 3-4�2, 4>4 4>+kanama• 4 olarak iıukkskndL 
Peteşi indeksi plasebo grubunda 3. 75:J-0.67 iken vcra• 
pamil grubıında 3±0.63 ile %22.2 aıalnıa gii<kndL 
Gruplar arasındaki fark istatistiki bakımdan anlam
sızd,. &ınitidin i.,e plascboya göre mide l,zyonlarını 
%73.4 önledi (p<0.01) ve peteşi s/u,ru li-0.05 uü. Bu./.. 
gular atrcş ülserlerinin önlen,n,,,,iıuk verapamil'in 
anlamlı oranda etkili olmodığını, roniticline'in ise po
len/ bir şekiuk koruduğunu göstermektedir. Bu sonuç, 
kırın vcrapamil doııma bağ/, olarak yapı/aı;ak yeni 
ça"4malarla d,.ı,,kfuıımetıini ümit etmekteyiz. 
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Summary: The relation$hipe between verapamil 
and stress ulcer on res.tra.int•strcss ul.cc.r formatioıı 
wM studi.ed in rat.s. Thirty male albino rat-s t,Ueı·e 
uscd for this cxperiment.s. Animal.ıı were divided 
into three groups. Group I an intraperitoncal (ip) 
injcction of 0.9 %saline I ml� group 2 re.ceived on ip 
injecıion of ııerapamil 20 mg/kg group 3 received 
an ip injection of ranitidine 3mg / kg. One h.our l.a«Jr 
aftc.r trcatment, all aııimals were rutraint«i far 
four h.ours. Gmstıic mucosa was inspc.tcd for lesioM, 
and the ulcer indcx evaluated. Untreated animal 
showed multiple lesions of uarioııs loca.lisation and 
size in stomach. in this group the mean ksion index 
was 3. 75:i.0.67. lııtroperitoııcal admini,;tration of 
verapamil reverscd 22.2 perccnı ıhe effect of rcstra
int-strestı induced gastric lesions. in th.is group ksi
on index was 3.001.().63. Administration of rcınit-idi
ne aboli>hcd 73.4 pcrcent gastric lesioıı,. in this 
group ıhe mcon ulcer indcx wa• 1.00:i.0.05(p<0.0l). 
ln condusion veraptımil �Omg showed ııo signifi• 
cant diffcrcncc from pl.acebo in preventing ,'"1ucosal 
damage, was induced by strcss ulccr formatioıı. Ra
nitidine significantly red.uced ga.ııtric le,ion. Thcre 
are many poşı,ible rcasons wJıy suc/ı a results are 
supri&ing in uiow of vcrapamil as a an.ti-u/.cer drug. 
Futrıre, studies to further eua,luate anti-ulcer effect 
are rccommended. Alıhoııgh /here are maııy prob, 
lems compari.ng expe.rimental results in animals 
with cUnical investigations the conclusion may be 
allowcd that verapamil couul opetı n.ew po.1sibilities 
in the trttıtment of ulceration. 
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Rstamin is a critical component of gastric 
function as well as in disease states such as 
gastroudodenal ulcer. Histamine exerts its ef-
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fects in the gut through specifıc receptors(his• 
tamine H2 receptors) and second messenger 
systems which result in the accumulation of 
intracellular calcium. Since calciuın appears 
to be an important component of histamine's 
action, several researchers have begun inves
tigating calcium channel antagonists with res
pect to their effects in both normal and stress
chal le11ged gut functio11 l. It was reported that 
verapamil decreased restrai11t-induced ulcers 
whereas the same compound exacerbated et, 
hanol-induced gastric mucosal damage2. Sub
sequently some investig:ators reported that ve
rapamil inhibited gastric acid accumulation in 
pylorus-ligated rats, bu:t only at low doses3. A 
dose of verapamil whlch did not in0uence 
gastric acid secretion retained its anti-ulcer 
effect. However, using the rat isolated, perfu
sed stomach, was found that verapamil did 
not afTect gastric secretion4• The anti-ulcer ef
fect of verapamil was confırmed and also 
noted that this compound decreased plasma 
gastrin levels in stressed rats5. Recently, we 
replicated, preventive effect of aspirin-induced 
gastric damage amelierating of verapamil. We 
now report that possible protective action of 
verapamil and ranitidioe against gastric mu
cosal iajury induced by restraint stress and to 
compare this efTect to the protection provided 
with each other. 

MATERIALS and METEJODS 

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

The animals were divided ini.o three groups. 
Group l(n:10) an intraperitoneal (ip) injection 
of 0.9% saline 1ml, group 2(n:10) received an 
ip injection of verapamil 20mg/kg, group 3 
(n:10) received an ip ôojection of ranitidine 
3mg/kg. 

One our later after treatment, ali animals 
were restrained for 4 hours by a staodard pro
cedure according to Brodie aod Han son 6. 
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Table 1: Gıı.ı.trlc lesion liCoro aftın· 4 hrıu.rı; ro!.lraint� 

�trc��-

Grou� Scoro �vonUvo offocL (%) 

Placoho 
Vı:rapam.il 
Ranitidine 

3.75±0.67 
3.0o.t0.63•· 
ı.oo.to.05• 

•�<().tll L'Omparc t.o plaoobo
••p<t).US compa.ru Lo rani.Lidino

00.00 
22.20 
73.40 

Mer each experiment, aninıals were sacrifı
ced by air embolism. Stomachs were quickly 
removed and opened along the greater curva

ture. Gastric mucosa was inspected for lesions 
and the ulcer index evaluated. With the aid of 
dissecting microscope(xlO0), we calculated the 
average length of each lesion in mm and used 
this fıgure as the ulcer index6. 

Student's t,test was used for statistical analysis. 

RESULTS 

After 4 hours of immobilisation ali untreated 
animals showed multiple lesions of various lo
calisation and size in stomach. in this group 
the meao lesion index was 3. 75±0.67. Intrape
ritonial administration of verapamil reversed 
the effect of restraint stress induced gastric le
sions. ln this group the mean ulcer index was 
3.00±0.63, but the preventive effect of verapa
mil, on stress ulcer pro<luction, was not sigoi
fıcaot difference froro control group(Table I, 
Graphic 1). Ranitidine abolished 73.4 percent 
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• p<0.01
•• p<0.05

Grophic 1: Ga.'lıhic lcsion !'l<:oru aflcr 4 hour reslraint.-
strcs.s 
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gastric lesuons. in this group the mean ulcer 
index was l.00±0.05(p<0.0l). 

DISCUSSION 

This study showed a statistically significant 
advantage of ranitidine to verapamil in redu
cing gastric mucosal lesions. Otherwise, vera
paınil showed no signifıcant difference from 
the placebo in preventing mucosal damage 
from restraint stress-induced gastric damage. 
There are many possible reasons why such a 
result may have occured, but the results are 
suprising in vieıv of the strong positive e,cperi
mental evidence of verapamil. Future studies 
to further evaluate for preventive effect of ve
rapamil are recommended. 

However, in this study, verapamil decreased 
22.2 percent gastric damage induced by rest,. 
raint-stress. The findings with verapamil are 
consistent and extend the anti-stress ulcer 
properties of verapamil over a wider dose 
rangel-3,7_

Histamine is a crilical component of gastric 
function as well as in disease states such as 
gastroduodenal ulcer. Histamine exerts its ef
fects in the gut through specifıc receptors{ffis
tanıine H2 receptors) and second messenger 
systems which result in the accumulation of 
intracellular calcium. Since calcium appears 
to be an important component of histamine's 
action, several researchers have begun inves
tigating calciunı channel antagonists with res
pect to their effect of both nomıal and stress 
challenged gut function 1. 

Calcium plays an important role in the regu
lation of gastric acid secretionS-13; bowever 
the exact nıechanisnı by which calcium influ
ences parietal celi is unknown. It remains 
cootroversial whether any of the three classes 
of calciunı channel antagonists can influence 
gastric acid secretion. Previous work by our 
clinics and others showed that parenteral ve
rapaınil inhibited pentagastrin or histamine-
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stimulated gastric acid acid secretion in 
humarı and also reduced gastric acid secretion 
and stress-and ethanol-iııduced gastric ulcer 
in ratsl, 7, 14-18. To contrast, others denıonstra
ted that verapamil did not alter hasal or near
maximal pentagastrin-stimulated gastric acid 
secretion in parietal cell by verapanıil may 
not involve calcium channel antagonism19. 

Rather, these drugs inhibit directly the 
H+,K+-ATPase pump under acidic conditions 
by interfering with the high affinity K+ -site of 
the H+,K+-ATPase system, which is accessible 
from the luminal side of the stomachl9. It ap
pears Lhat the reactive species of this weıık 
base is the protonated charged from. ln the in
tact celi, in protonated form to a lunıinal rat
her than a cytosolic site could prevent acid 
secretion19. The inhibitory action of verapa
mil on histamine-stimulated parietaJ cell was 
reserved afi.er bulTering the acid spaces by 
imidazole19_ Two possibilities ıvere considered 
to explaiıı such findings. First, verapamil is a 
weak base, its accumulation could be reduced 
as the pH of the canalicular space was eleva
ted by imidazole. Second, verapamil's activity 
is reduced in its oon-protonated or neutral 
form. 

Verapamil inhibited ff+K+ -ATPase and 
PNPase activities in conıpetition with K+22_ 
The inhibition of these enzymes were pH seıı
sitive20. 

Inhibition of parietal cell H+,K+ -ATPase rep
resents a potential beneficial property in deve
lopment of future antiulcer drugs, as indica
ted by the substituted benzimidazoles21,22 

and by a oew group of sulfoxide agents, both 
of which have also proven to be potent inhibi
tors of gastric H+,K+ -ATPase23. 

In conclusion, although there are many prob
lems comparing experimental results in ani
mals with clinical investigations, the result 
may be allowed that verapamil could open 
new possibilities in the treatment of restraint 
stress-induced gastric lesions. 



272 

REFERENCES 

ı. Ogle CW, Cho CR, Tong MC, Koo ML. Thc in0uen• 
ce of verapamil on tbe gastric eJTect.s of st.rcss in rat. 
Eur J Parmaı:ol 1985; 11.2:399-404. 

2. Koo l\f, Cho CR, Og)e CW. Verapamil won;ens eıha
nol-hıduced ga.slric uJccn in ratı. Eur J Phannacol 
1986a;l20:355-358.

3. Koo l\f, Cho CH, Ogle CW. Lwninal acid in slreı;s
ulceration and the ant.iulcer acUon of verapamil in
raı stomochs. J Pharm Pharmaı:ol 198Gh;38:845-
848. 

4. Can6cld P, Coruzıi G, Curwain B, Rwıdell T. The 
action of two mast C(!H stııbilislng agents a.nd vera
pamil on nts gas:tric acid secretion in vitro. Eur J 
Phormacol 1985;116:89-95.

5. Wait R, Leahy A. Nee J, Pollock T. Verapamil atte
nuates atrou-inducod gı:ııstric ulccration. J Surg Reı 
1985;38:424--428.

6. Brod.ie DA, Hanson HM.. A study of the fru:toN in
voJ,ıcd in thc produclion of ga.atric ulccrs by lho
rest:raint tec:hnique. Cast-roentero1ogy l960j38:353. 

7. Glavin GB. Verapami) an.d oifedipino offc..-c-ts on
gutric add soc�tion and ulcer fonn.ation in rats. J 
Pharn:ı Pbarmacol 1938; 40: 514-515. 

8. BerglLndh T, Sach• G, and Takoguchi N. Ca dopen
donı. SOCl'l)t.a.goguc st.imula.tion in isola:tod rabbit. 
gaslric glands. Am J Physiol 1980;239:G90-G94.

9. Takeguchi N, Nif;himur;ıı Y, and Horikoshi 1. Ca ro
mova1 effect.s on bu..llfrog gasttic mucoıı;a in presence
of drug. Jpn J Phy•iol 1980;30:877-886,

10, Muallem S, aod Sachs, G. Ca metabolism during 
cholinergic stimuJation of acid secretion. Am J 
Physiol 1985;248: G216-G228. 

11. Chew CS. Oholocystokinin, carbacho& gaı;t-rln, his
taıninc, a.nd fors.kolin increase(Ca )i in gaslıic 
glands. Am J Physiol 1986;250: G814-G823. 

12. Ncguloscu PA, and l\facl,cn TE. Jntrocellulor Ca re•
gulation during �cretagoguo ALimu.lntion of pıuie• 
tal cell. Am J Pbysiol l�:254:Cl30•Cl40.

13. Mardh S, Song YH, and Wallamark B. E!Tects of
ıome antisecreto·ry dnıgs on acid product.ion, intra
cellular frco Ca, and cye:lic AMP production in isoJa. 
ted pig parieta1 colls. Scan.d J Gastroonlcrol
1988;23:977-982.

KAPICIOĞLU ve Ark. 

14. K�_ya N. 0-\Jah E, Kap1cıoğlu S. Effect. ofVerapaınil 
on Hh;tamino-stimu1ated gastric acid .ıecrction in
human. Turkah Gastroenlerology (in pre,.).

16. Sonncnbcrg A, Kurosinski T, E<:kha.rdl V, and Schol
ten T. The effecl of cakium ant.agoni.st. verapamil on
gastric acid sccretion in humans. Hcpatogo.streonte,
rology 1984;31:80-84.

16. Kirlccgaarcl P, Chıistia.nsen J, Pelersen B, and Sko
eolscn P. Ca.lcium o.nd stim\lh.ıs-sea-etion coupling
in gastıic fundic mw:osa. Scand j Ga.stroen.torol 
1982;17:533-538. 

17. Glavin GB. Cakium channel modulaUoı-s: Effects
on gastric l\ınction. Eur J Pha.nnacol 160:323-SS0,
1989.

18. Lovinc RA, Petokas S, Slare A. and Eich RB. EfTeet 
of verapamil on bual and pontagııslrin stimulated
ga.slric acid secretion. Clin Pharmaeol Ther 
1983;34:399-403.

19. Tm WD, Blakoman DP, Mandcin J, and S•chs G. In•
hibilion of (H+ ,JC') ATPnse and W accumulation in
hog gastric membranes by Lrifluopcm.ı:ina, vcrapa• 
mil and 8-<N,N-diethyl•nuno)octyl 3,4,5-
tıimcthoxybenzo�te. Biochem Biophys Acto.
1984 ;770:65-72. 

20. Naneli J, King Rl, Kaplan DS, Levin RA. Mecha
n.isms or gastric proton puınp inhibition by eakium
c.honncl antagonisL1t. J Phann and Exp Ther
1990;252: 1102-1108. 

21. Fellcnius E, Berglindh T, Sachs G, Ollee L, Elandor 
B, Sjpslrand SE and Wallmark B. Substituted ben• 
zimidnzolcı inhibit gastric acid secrction by bloc., 
king W +K♦ı,ATPase. Natura (Lond). 
1981;290:159-161.

22. W•ll•m•rk B, Briving C, Fryklund J, Munson K, 
Jackson R, Mondlcin J, Rabon E, and Sachs G. ln
hibitor of gastric W,K+ -ATPa.w and acid sccrclion 
by SCH 28080, a suh,1.iıuted pyndyl (1,2n) iınidazo
le. J 8iol Chcm 1987;262:20TT-2084.

23. Nclson KS, Krosso A. Muller RKM, and Fischli AF.
RolS-5364, a pot.ont. new inhibit.or of gastıic 
<H♦.K•).ATPase. EurJ Biochcm 1987;166:463-459.

Gastroenteroloji 


