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Summary

Ozet

We investigated whether pentagastrin might prevent gast-
ric mucosal damage induced by intragastric (ig) perfusion of
hydrochloric acid (HCI) combined with intravenous (iv) infu-
sion of aspirin (ASA) in rats. Forty rats were divided into two
groups. Group A received saline, Group B received pentagastrin
250 ng /kg three times a day for seven days. Each group were di-
vided into two subgroups and received one of the following
combinations: Group A I: Saline (iv)+HCI (ig), group A 11: ASA
(iv)+HCI (ig), group B 1 :Saline (ig) +HC1 (ig), groupB 1: AS A
(iv)+HCI (ig). The rats were anesthetized by penthobarbital 50
mg/kg. The cannula was inserted to trachea. Femoral vein was
cannulated for venous infusion of saline or AS A . A catheter was
inserted into the antrum. The lesion index of stomach was eval-
uated.

In group A 1 a gastric lesion score 0f0.08+0.04 mm and
in group A II a gastric lesion score of 11.86+2.27 mm was ob-
served in gastric mucosa. In the A 11 group the mean lesion in-
dex was significantly higher than other groups (pO.OOOl,
p<0.0005). In group B I gastric lesion score was 1.82+0.25 mm
and in group B II 3.32+0.59 mm. The level was less than in
group A1l (p<0.005). In all groups the pH was between 1.2 and
1.35 and therefore statistically not significant.

In conclusion regular injection of pentagastrin resulted in
increase in resistance to aspirin-induced gastric mucosal dam-
age in rats.
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Bu calismada siganlarda intragastrik (ig) HC1 perfiizyonu
ile birlikte intravendz (iv) aspirinin (ASA) olusturdugu gastrik
hasara pentagastrinin etkisi arastirildi. Kirk sigan iki gruba
ayrildi. A grubuna serum fizyolojik (SF), B grubuna ise 250
ng/kg pentagastrin, giinde 3 kez 7 giin siireyle verildi. Her grup
2 alt gruba ayrildi ve asagidaki kombinasyonlardan birini aldi.
Grup A1: SF(iv) + HCI(ig), grup A11: ASA(iv) + HCI(ig), grup
BI: SF(ig) + HCI(ig), grup Bil: AS A (iv) + HCI (ig). Sicanlara
50 mg/kg pentobarbital ile anestezi yapildi. Trakeaya ve intra-
vendz ASA ve SF ic¢in femoral vene kaniil yerlestirildi.
Antruma kateter yerlestirildi. Mide lezyon indeksi deger-
lendirildi. Grup AF de gastrik lezyon skoru 0.08+0.04 mm,
grup Ali'de gastrik lezyon skoru 11.86+2.27 mm, Grup Bl'de
gastrik lezyon skoru 1.82+0.25 mm idi. A 1i grubunda lezyon
skoru diger gruplardan (A1 ve BI) anlaml1 derecede yiiksekti.
(p0O.00O0I, p<0.000.5) Grup BU'de ise gastrik lezyon skoru
3.32+0.59 mm idi. Bu gruptaki lezyon skoru Grup AH' den
disiikti. (p<0.005) Tiim gruplarda pH 1.2-1.35 arasinda idi ve
gruplar arasindaki fark istatistiksel olarak anlamsizdi.

Sonug olarak diizenli pentagastrin injeksiyonunun si¢an-
larda aspirin ile olusturulan gastrik mukozal hasara kars1 ko-
ruyucu oldugu gosterilmistir.

Anahtar Kelimeler: Pentagastrin, Aspirin, Hidroklorik asit,
Gastrik lezyon, Sigan
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Pentagastrin has been shown to have a cyto-
protective effect on the gastric mucosa by the
mechanisms that are not yet understood (1-4).
Subcutaneous injections that pentagastrin protected
against stress induced gastric ulcers and this effect
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was releated to pentagastrin trophic action on the
mucosa (5-7). Johnson and Guthrie compared the
trophic effects of pentagastrin and epidermal
growth factor on gastrointestinal mucosa and found
that both peptides stimulated synthesis of DNA,
RNA, and protein in oxyntic gland mucosa in rats
(8). Pentagastrin, appears to stimulate somatostatin
(SMS) directly by stimulation of D cells, and indi-
rectly by inducing gastric acid secretion (9).
Somatostatin (SMS) can potentiate the synthesis
and release of endogenous prostaglandin E, (PGE,)
from the isolated rat stomach. Prostaglandins are
well known as cytoprotective agents and a potent
inhibitor of gastric acid secretion (10-13). It is
conceivable that pentagastrin may stimulate SMS
synthesis and release which may result in the syn-
thesis of endogenous PGE,.

In the present study we attempted to show
whether pentagastrin can prevent aspirin induced
gastric lesions in rats.

Materials and Methods

Forty male Sprague-Dawley rats, weighing ap-
proximately 200g were divided into two groups.
Members of each group were given one of the fol-
lowing subcutaneous injections.

Group A: Saline (n:20)

Group B: Pentagastrin 250 ng/kg (n:20)
(Peptavlon, Ayerst laboratories, New York NY) (5).

Injections were made three times a day for sev-
en days, while the rats were housed individually in
wire cages and fed with a regular diet. Before the
operation, rats were fasted for 24 hours with free
access to water. Each group divided into two sub-
groups (n:10) and received one of the following
combinations:

Group A I: (n:10) Saline iv+ HCI ig

Group AIl: (n:10) ASA iv+HClIig

Group B 1 : (n:10) Saline ig + HCI iv

Group B II : (n:10)ASA iv + HCI ig

The rats were anesthetized by intraperitoneal
administration of sodium penthobarbital (Nembutal)
50 mg/kg. A midline neck incision was cannulated

to insure ventilation. Femoral vein was also cannu-
lated for venous infusion of'saline or AS A . Next, a
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midline abdominal incision was made for a duo-
denostomy, a catheter was inserted into the antrum
from the duodenum through the pylorus for gastric
juice collection. An orogastric (0.g) tube also
placed for the gastric perfusion of HCI (0.15 N
HCI). The pylorus was ligated with free ties around
the tube.

A solution of AS A was freshly prepared at the
beginning of each test by dissolving3 gofNaHCO,
and 3 gof AS A in 100 ml of distilled water. The fi-
nal concentration of solution was AS A 30 mg/ml.
The solution further diluted with saline to give a de-
sired dose for intravenous (iv) administration. AS A
given in a standart iv bolus dosage of 60mg/kg fol-
lowed by a constant iv infusion of 40 mg/kg/h by
Harvard infusion pump. The same iv dose of AS A
was used by Kouffman and Grossman (14) to pro-
duce gastric ulcerations in rats. Simultaneous gas-
tric perfusion with 0.15 N HCI was carried out via
the o.g. tube at a rate of4 ml/h by Gilson Minipuls.
I.v. AS A infusion and intragastric (ig) HCI perfu-
sion was carried out for three hours (15). At the ter-
mination of the experiment, the animals were killed
by air embolism, the stomach opened along the
greater curvature. The stomachs was observed for
the presence of gastric mucosal lesions by blinded
observers. The ulcerated area was planimetrically
measured and the lesion index evaluated according
to Brodie (16). With the aid of dissecting micro-
scope (x10), we calculated the average length of
each lesion in mm and used as the ulcer index
(17,18).

Student's t-test was used for the statistical
analysis of the data.

Results

The results are summarized in figure 1. The
gastric lesion score in the gastric mucosa was 0.08
+ 0.04 mm in group A I and 11.86 + 2.27 mm in
group A II. In this group the mean lesion index was
significantly higher than in other groups (p<0.0001,
p<0.0005). The gastric lesion score was 1.82 + 0.25
mm in group B I and 3.32 £ 0.59 mm in group B I
The level was less than in group A II (p<0.005). In
all groups the pH value was between 1.2 and 135
(statistically not significant).
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Figure 1. Effects of chronic administration of saline or penta-
gastrin on aspirin-induced gastric lesion (X+ SEM).

Discussion

This study demonstrated that chronic treatment
with pentagastrin reduces aspirin-induced gastric
lesions in rats, although pentagastrin has opposite
effects on gastric acid secretion. Pentagastrin exert
cytoprotective activity on gastric mucosa by mech-
anisms that are not entirely understood.

In a study, it was reported that injections of
pentagastrin protected rats, which had been deplet-
ed of gastrin, against stress ulcer and provided evi-
dence that, the cytoprotective effect of pentagastrin
was related to its trophic action (7). On the other
hand, the trophic effects of pentagastrin on gas-
trointestinal mucosa was shown and found that a
peptide stimulates synthesis of DN A, RNA, and
protein in oxyntic gland mucosa in rats (8). The an-
ti-ulcer effects of pentagastrin may, therefore be re-
leated in part to increased synthesis of DN A (16).
Therefore, these anti-ulcer effects provided by pen-
tagastrin may be in part attributed to its trophic ac-
tion on gastric mucosa.

A study demonstrated that chronic administra-
tion of pentagastrin resulted in significantly higher
antral somatostatin like immunoreactivity (SLI)
(5). During exposure to stress, antral SLI was
markedly decreased in rats (5).

Somatostatin stimulates gastric mucus produc-
tion (19) and alters the target cells that control acid
secretion and gastrin release (20). Somatostatin
may effect the pathogenesis of peptic ulcer disease
by providing both cytoprotection and an agressive
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acid-pepsin factor (21-23). Studies demonstrated
that exogenous administration of somatostatin
(SMS) prevented stress ulcer-induced gastric le-
sions in rats (24,25). Recently we have demonstrat-
ed that SMS inhibits gastric acid secretion and iv
ASA/ig HCl-induced ulcer induction and increased
SLI concentration in gastric juice (26). Somatosta-
tin can potentiate the synthesis and release of en-
dogenous PGE, (26). Prosta-glandins are well
known as cytoprotective agents and potent in-
hibitors of gastric acid secretion (10,11,27).

It is therefore conceivable that, pentagastrin
may stimulate SM S synthesis and release which may
in turn, stimulate synthesis of endogenous PGE,.

In conclusion, chronic injection of pentagastrin
provides an increase in resistance to aspirin-in-
duced gastric mucosal damage in rats.
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