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Ozet: UZUN ETKIL!I SOMATOSTATIN ANALOGU
OCTREOTID'IN (SMS 201-995) INSANLARDA
OMERAZOLA BAGLI HIPERGASTRINEM! UZERI-
NE ETKIS!

Insanlarda ve hayvanlarda asit sekresyonunun ilag-
larla inhibisyonu serum gastrin seviyelerini arturmak-
tadir. Omeprazolde serum gastrin scviyelerini yiiksel-
ten wyaranlardan biridir. Biz bu ¢alismada omeprazol
tedavisi sonrast meydana gelen gastrinemiye bagl tro-
fik ctkilerin wzun ectkili somatostatin anologu olan
SMS 201-995 octreotide ile antagonize edilip edileme-
yecegint aragtirdik.

20 géndillii bu ¢alismaya alindi. 20 mg 5 giin boyunca
omeprazol verilen goniillitlerin yarisina 3 giin SMS
100 u g diger yarisina saline giinde 3 kez subcutan 2
giin uygulandi ve gastrin seviyeleri sabah 9'da ratio-
immunassay (RIA) ile sl¢iildii.

Omeprazol anti SMS grubu ile omeprazol + saline gru-
bunun bazal gastrin scviyeleri sirasiyla 20.71 + 46 ve
20.65 + 2.9'da ve aralarinda istatistiksel bir farkhilik
yoktu. Omeprazol wygulamasindan sonra her iki grup-
ta da gastrin scuviyelert ilk 3 giin artarak 22.84 + 3.6;
23.09 +4; 23.85 + 3.5 ve 21.34 +3.9; 22.94 + 1.8; 24 +
3.6'ya yiikscldi. Her iki gruptada olusan artis birbiri-
ne paraleldi ve aralarinda fark yoktu. Fakat 3. giin
her iki grubun gastrin diizeyleri bazal scviyelerinden
anlaml élgiide yiiksekti (p<0.05). 3. giin uygulanan
SMS gastrin scviyelerinde azalma yaparak 4. giin
gastrin scutyelerini 18.91 + 2.27"ye ¢ekti ve bazal dege-
rin altina inmesine neden oldu. Saline wygulanan
grupta isc 4. giin gastrin seviyelerinde artis devam ctti
(25.35 +2.3). Bu grubun gastrin seviyeleri 1-4. giinler
arasinda sirastyla bazal degere gére %3.34, %11.08,
%016.22 (p<0.05) ve %22.76 (p<0.01) oraninda fazlayd:.
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Summary: Drug-induced inhibition of acid sccretion
produces increased serum gastrin levels in animals
and humans. Omeprazole also produced serum gas-
Thercfore, we investigated
whether long acting somatostatin analogue (SMS 201-

trin eclevation in rats.

995 octreotide) could antagonize the trophic effect in-
duced by hypergastrinemia resulting from omeprazole
treatment.

Twenty healthy volumteers participated to this study.
The subjects have received omeprazole 20 mg for 5 on
the days. Third day of recciving omeprazole, SMS 201-
995 100 ug (n : 10) or saline (n : 10) perfused tree
times a day by subcutancously (sc) with same proce-
dure for one day. Serum gastrin level was measured
by radiotmmunoassay (RIA) at 9 am for 5 days belong.
Mean basal serum gastrin levels were 20.71 +4.6 pg/
ml in omeprazole plus SMS 201-995 and 20.65 + 2.9
pg/ml in omeprazole plus saline groups. This differ-
ence was not significant statistically. After adminis-
tration of omeprazole, gastrin levels increased by line-
arly, mean gastrin levels were 22.84 + 3.63, 23.09 +
4.03 and 23.85 + 3.52 pg/ml in omeprazole plus SMS
201-995, 21.34 + 3.99, 22.94 + 1.83, and 24.00 * 3.66
pg/ml in omeprazole plus saline group in 1-3 days re-
spectively. This increasing of serum gastrin levels in
both groups was parrellel and no significant different
statistically compared to ecach other. But gastrin levels
of both groups in the third day were significantly high-
er than those of the baseline (p<0.05). In the fourth
day, gastrin levels were significantly reduced to under
the basecline by administration of SMS 201-995 in
third day. In this group mean gastrin gastrin level of
the omeprazol plus saline group decreased from 20.71
+4.64 pg/mlto 18.91 +2.27 pg/ml (8.60%) compared
to baseline, this difference was not significant. Level
never reduced and continoued to increase (25.35 + 2.3)
at the fourth day. In this group gastrin level were
higher 3.34%, 11.08%, 16.22% (p<0.05) and 22.76%
(p<0.01) than the baseline in 1-4 days repectively. In
addition, gastrin level of omerprazol plus SMS group
were significantly lower than that of omeprazol plus
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Ayrica ilave olarak 4. giin omeprazol + SMS grubu-
nun gastrin seviyeleri omeprazol + saline grubuna
gore anlami élgiide azalmuigt (p<0.01).

Bu sonuglar SMS 201 wygulamanin omeprazolun
olusturdugu hipergastrinemiyt tamamen onledigini
gostermektedir.

Anahtar kelimeler: Somatostatin, omeprazole, gastrin, human.

Drug-induced inhibition of acid secretion pro-
duces increased serum gastrin levels in animals
and humans. This is independent of inhibitory
type since histamine H,-receptor antagonists (1-
5) H* / K* -ATPase inhibitors (1, 4, 6) and phe-
noxyisobetyrate derivatives (7) have all been as-
sociated with hypergastrinaemia. In animals,
administration of Hy-antagonists, whether short
acting such as cimetidine (3), ranitidine (5, 11)
or oxmetidine (1) or long—acting such as loxti-
dine (2) have resulted in hypergastinaemia. Sim-
ilarly, treatment with substituted benzimida-
zoles such as omeprazole (1,4,5) also produced
serum gastrin elevation in rats.

In general, the magnitude of gastrin increase is
correlated with the degree and duration of acid
inhibition induced by the antisecretory medica-
tion. It was reported that a dose relationship be-
tween the level of omeprazole induced acid inhibi-
tion and fasting gastrin concentration (8).
However, greater that 80% inhibition of peak acid
output had to be obtained before fasting gastrin
was significantly increased in humans treated for
five days with varying omeprazole doses (9).

In humans, H,-antagonist therapy has usually
resulted in an increase in plasma gastrin, which
was felt to be caused by drug-induced suppres-
sion of acid secretion (10). When ranitidine 150
mg bid was compared to omeprazole 20 mg in
the morning duodenal ulcer patients during a
28-day treatment period, both drugs produced a
significant increase of, plasma gastrin associated
with each regimen returned to normal two
weeks after discontinuation of medication
(11,12). There was a significant inverse correla-
tion between 24-hour integrated intragastric
acidity and plasma gastrin levels (12). The plas-
ma gastrin increments associated with either
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saline group in fourth day (p<0.05).

These results shown that administration of SMS 201-
995 was totally abolished omeprazole-induced hyper-
gastrinemia.

Key words: Somatostatin, omeprazole, gastrin, human.

drug treatment were significatly lower than
those observed in pernicious anaemia patient
evaluated under similar study conditions (13).

Gastrin release is stimulated by peptides, amino
acids and calcium in the gastric lumen, by activa-
tion of nervous reflexes, by bombesin-like peptides
and by circulating catecholamines (14,15). Gastrin
release is inhibited by low gastric luminal pH, by
several gastrointestinal peptides such as somatos-
tatin and by specific prostaglandins (14,15).

Acidifying intragastric pH to less than 3 inhibts
gastrin release in response to a meal, since intra-
gastric pH usually falls to between 2 and 3 after
eating. Maintaining an intragastric pH of greater
that 3 in the presence of luminal protein or amino
acids, does not produce increased gastrin relese
(14,15). Chronic achlorhydria, as occurs in patients
with pernicious anaemia, is associated with elevat-
ed serum gastrin levels. In humans serum gastrin
has been shown to increase after a minimum of five
hours of gastric alkalinization with sodium bicarbo-
nat (17). However, gastrin release following a simi-
lar period of neutralization could not be confirmed
in a subsequent study (18).

The presence of this negative-feedback loop, in
which gastrin-stimulated acid secretion produc-
es an inhibition of further gastrin release from
the antral mucosa, has led to a classification of
hypergastrinemia based on whether of increased
(19). Pathological hypergastrinemia, ie. associed
with acid hypersecretion, is caused by gastrin-
secreting tumours (Zollinger-Ellison syndrome),
antral gastrin cell hyperfunction, isolated re-
tained antrum or pheochromocytoma. Appropri-
ate hypergastrinemia, ie. with low or absent acid
secretion, occurs with atrophic gastritis sparing
the antrum, postvagotomy, in renal failure and
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Effect of Long Acting Somatostatin Analogue, 707
Octreotide (SMS 201-995) on Omeprazole-Induced
Hypergastrinemia in Human
Table I : Mean Gastrin Levels (pg/ml) in The Groups and Statisticaly Comparison
Days
Groups Baseline 1 2 3 4
Om - SBS 20.71x 4.6 22.84+3.6 23.09+ 4.0 23.85+ 3.5% 18.91+2.2
Om - Saline 20.65+ 2.9 21.34+3.9 2294+ 1.8 24.00 £ 3.6* 25.35 + 2.3%*
P - — —_ — <0.01

* : Differene from baseline p<0.05.
** : Difference from haseline p<0).01.

with antisecretory medications (19).

Somatostatin (SMS) has powerful inhibitory ef-
fects on different gastric function (20). It supresses
acid and pepsin secretion anal inhibits gastrin re-
lease acid and pepsin secretion anal inhibits gas-
trin release in normal subjects after a standard
meal and in patients with gastrinoma (21).

From attempts to derive an analoque of SMS
that would be better suited for clinical use, sev-
eral potent and long-acting synthetic peptides
have been developed (22,23). One analoque is
SMS 201-995. This octapeptide is 20 to 40 times
more potent that SMS, and is more selective in
the inhibition of growth hormon than the natu-
rally occuring peptide (24). This drug is stable to
enzyme degradation and may therefore be ad-
ministered by intravenous bolus or subcutane-
ously. Given intravenously, its elimination half-
life is 41-58 min; administered subcutaneously
its elimination half-life is 113 to 120 min (24).

To stimulating replication of G cells and ECL-cells
with omeprazole has been reported to reduce D-cell
number and thereby decrease SMS production by
the gastric antrum. Somatostatin displays anti-
proliferative activity and normally functions as an
inhibitor of gastrin release. Consistent with these
actions, administration of a somatostatin analogue
was found to partially reverse the trophic effects of
omeprazole on the rat stomach (25).

We investigated the effect of subcutaneous injec-
tion of SMS 201-995 on serum gastrin levels
with receiving omeprazole. Therefore, we will in-
vestigate whether a long acting somatostatin an-
aloque (SMS 201-995) could inhibit hypergastri-
nemia resulting from omeprazole treatment.

Cilt 5, Say1 4, 1994

MATERIAL AND METHODS

Twenty volunteers agreed to participate to the
study after the protocol and the test procedures -
has ben explained them. All of the subjects com-
pleted protocol. Their age range were (20+2) years.
Subjects had no history of smoking, or of taking
non-steroidas anti-inflammatory analgesics, or
anti-secretory use. They ingested no medication
for at least 15 days perior to enrollment in the
study. Before entrance in the study, each individu-
al had a medical history taken and physical exami-
nation performed. All had normal biochemical and
hematological values. Esophago-gastro-
duodenoscopy have performed to each participant.
Using an Olympus GIF K-20 gastroscop (Olympus
Co. of JAPAN) and hypopharyngeal anesthetic
have performed by lidocain. Intravenous diazem
have given as necessary for sedation. Peptic ulcer
of gastritis were excluded by endoscopy.

The subjects have received omeprazole 20 mg (n
: 20) (Astra-Sweden) for five days in the morning
30 min. before breakfast.

Third day of receiving omeprazole, SMS 201-995
mg or saline (SF) perfused tree times a day sub-
cutaneously for one day.

Serum was sampled for gastrin determination be-
fore receiving omeprazole for baseline level. Serum
gastrin was determined every day for five days.

Gastrin was measured by radioimmuno assay
(Becton-Dickinson Immunodiagmastics, Sensi-
tivity of the assay is 10 pg/ml of serum. The in-
terassay coefficient of variation is 10%, and the
intra-assay coefficient of variation 5%.

Results are reported as the mean. Changes from
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base line were determined with wilcoxon signed
rank test and means of diffenetions of two
groups were with Mann Whithney-U test.

RESULTS

Mean basal serum gastrin levels were 20.71 +
4.6 pg/ml in omeprazole plus SMS 201-995 and
20.65 = 2.9 pg/ml in omeprazole plus saline
groups. This difference was not significant sta-
tistically. After administration of omeprazole,
gastrin levels increased by linearly, mean gas-
trin levels were 22.84 + 3.63, 23.09 + 4.03 and
23.85 + 3.52 pg/ml in omeprazole plus SMS 201-
995, 21.34 £ 3.99, 22.94 + 1.83, and 24.00 £ 3.66
pg/ml in omeprazole plus saline group in 1-3
days respectively. In both groups increasing of ser-
um gastrin levels was parellel and no significant
different statistically compared to each other. Gas-
trin levels were significantly reduced to under the
baseline by administration of SMS 201-995 In
third day. In this group mean gastrin level de-
creased from 20.71 + 4.64 pg/ml to 18.91 + 2.27 pg/
ml (8.60%) compared to baseline, this difference
was not significant. Level never reduced and con-
tinued to increase (25.35 + 2.3) at the fourth day.
In this group gastrin level were higher 3.34%,
11.08%, 16.22% (p<0.05) and 22.76% (p<0.05) than
the baseline in 1-4 days repectively in addition gas-
trin levels of omerprazole plus SMS group were
significantly lower than those of omeprazole plus
saline group fourth day.

DISCUSSION

The significant stimulatory effect of omeprazole
on human serum gastrin level, demonstrated in
the present study is apparently is agrement with
previous observation. Also this study demonstrat-
ed that administration of SMS 201-995 totally
abolished omeprazole-induced hypergastrinoma.
At present no study addressed directly the effect of
SMS 201-995 in human about this subject.

In studies, the inhibitory action of SMS 201-995
on hypergastrinemia has been attributed to su-
pressions of stimulated of gastrin.

Several animal and human studies suggested
that neither H,-receptor antagonists nor substitut-
ed benzimidazoles stimulated gastrin release di-
rectly, but, instead, acted indirectly through inhibi-
tion of acid secretion. This effect on gastrin release
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Figure 1 : After administration of ameprazole, gastrin levels
increased by linearly, this increasing of serum gastrin levels
in both groups was parrellel and no signiglicant different
statistically compared to each other. But gastrin levels of
both groups in the third day were significantly higher than
those of the bascline. In the fourth day, gastrin levels were
significantly reduced to under the basceline by administra-
tion of SMS 201-995 in third day. In addition, gastrin level of
omerprazol plus SMS group were significantly lower than
that of omeprazol plus saline group in fourth day.

may be especially amplified after a meal, when pH
would remain elevated following antisecretory
therapy, rather than falling to a pH of 2 to 3 with-
out drug administration (15,16). In fasted rats,
plasma gastrin levels doubled after omeprazole, 10
pmol/kg intramuscularly, and an intragastric wa-
ter infusion. An intragastric infusion of 0.15 M hy-
drochloric acid following the same omeprazole dose
abolished the gastrin increment (26).

In dogs, postprandial gastrin levels rose by a
similar amount after either intragastric titration
to pH 6.4 alone, or with intragastric titration
combined with cimetidine 2.5 mg / kg / h, raniti-
dine 0.5 mg / kg / h or omeprazole 2 mg / kg (27).
Other studies in dogs have shown that the meal
stimulated gastrin release observed at pH 5.5
following antisecretory medication such as
omeprazole could be entirely abolished by main-
taining intragastric pH at 2.5 (28).

In humans, several studies have failed to dem-
onstrate a significant effect of H,-receptor antag-
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onists on postprandial gastrin release if intragas-
tric pH was maintained at pH 5.0 or greater
(29,30). Similarly, omeprazole had no direct affect
on postprandial gastrin levels if intragastric pH
was maintained at pH 5.5 (31) further, during a
four-week treatment period of omeprazole 10 mg,
20 mg or 40 mg in the morning, or ranitidine 150
mg bid, mealstimulated gastrin response remained
higher in response to an intragastric pH of 5.5
than pH 2.5 (11), suggesting that the normal nega-
tive feedback inhibition of gastrin release mediat-
ed by intragastric acidity 16 was not altered by
omeprazole or H,-antagonist therapy.

In a study, intragastric acidification prevented the
sustained gastrin release 42. Similarly an intrave-
nous infusion of somatostatin 5 g / kg / h prevented
the sustained meal-stimulated gastrin release (32).

Somatostatin (SMS) has been implicated in the
regulation of gastric acid secretion. A paracrine
role has been postulated, with both a direct ef-
fect on the parietal cell to inhibit acid secretion
and an indirect effect on the gastrin cells to in-
hibit gastrin release being hypothesized (33). An-
tral D cells have characteristic cytoplasmic pro-
jections onto cells that my serve as a pathway
for paracrine regulation (34). Further, an inverse
relationship between antral gastrin and soma-
tostatin cells has been previously described un-
der varying rates of gastric acid secretion (35).

In a study done in rats, increased antral gastrin
concentrations accompanied elevated plasma
gastrin levels after omeprazole 400 pmol / kg /
day, but not after omeprazole 10 pmol /kg / day
or after antrectomy (36). The high omeprazole
dose also produced a decrease in antral and fun-
dic SMS concentrations without altering plasma
SMS levels (36). Another study in rats treated
for four weeks with omeprazole, 400 pmol / kg /
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day, confirmed that antral tissue concentrations
decreased in association with increased plasma
gastrin and antral gastrin concentrations (37).
Neither study demonstrated any significant dif-
ferences from control levels of other regulatory
peptide tissue concentrations (36,37). These
findings suggested a reciprocal relationship be-
tween antral gastrin and SMS in rats made ach-
lorhydric by high-dose omeprazole treatment.

In rats made achlorhydric by omeprazole, investi-
gators showed significant early increases in both
serum gastrin (within two hours) and gastrin
mRNA levels (after 24 hours) (38). They also
showed that antral SMS mRNA levels significantly
decreased after 24 hours of omeprazole treatment.
These omeprazole-induced increased gastrin
mRNA and serum levels could be abolished by
treatment with a SMS analogue (38). However,
SMS 201-995 did not effect the decreased antral
SMS mRNA levels observed with achlorhydria (38).

In humans, similar information either after pro-
longed antisecretory therapy or in pernicious anae-
mia patients is not available. Pernicious anaemia
patients somatostatin-like-immunoreactivity in
antral and fundictissue extracts (39).

Together, these data suggested that antral SMS
D cells may regulate gastrin secretion and syn-
thesis in adjacent G cells in response to changes
in gastric pH as occurs with achlorhydria.

In conclusion, of this study omeprazole increases
serum gastrin level and SMS 201-995 complete-
ly abolishes by omeprazole induced hypergastri-
nemia. Further studies are needed for confirma-
tion of the potential clinical usefulness the
inhibitory action of SMS 201-995 on hypergastri-
nemia resulting from omeprazole treatment in
the patients with pepticulcer disease.
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