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The effect of serotonin (10 mg/kg weight) on the gastrin serum levels in rats
has been studied. Serum concentrations of gastrin increase significantly from the
56.52 ± 6.68 pg/ml basal value to 116.87 ± 3.27 pg/ml at 105 minutes, whereas gastrin
in control animals decreases progressively throughout that time.

Serum concentration of serotonin was also measured at different times after its
administration. An increase to 3.31 ± 0.6 maximum value, at 90 minutes was
observed anteceding the gastrin peak by 15

Previous studies have shown that gas
trin is synthetized in the G-cells which are
present in the gastrointestinal tract (8, 13,
14, 16, 18, 20). Gastrin has also been
shown to be present in granules in the
cytoplasm of these cells (8, 14).

The release of gastrin, from the cyto
plasmic gastrin-containing granules into
the circulation is influenced by various
stimulating agents (1, 2, 8, 10, 22) and
inhibiting agents (7, 11, 19).

However, any influence that serotoni
nergic stimulation may have upon the
gastrin secretion is unknown, although
there is some convincing evidence that
serotonin can influence the secretion of
other hormones (3, 5, 6, 9, 12).

In the present work we investigated the
effects of serotonin administration on se
rum gastrin levels.

minutes.

Materials and Methods

Male Charles River rats weighing 200-
250 g were used in this study. The rats
housed at 22 + 2° C on a 12 h light = 12 h
dark cycle. The animals were divided into
two lots: experimental and control.

The experimental lot was divided again
into 7 smaller groups with five animals in
each group and injected intraperitoneally
with a dose of 10 mg/kg of serotonin-
creatinine-sulfate (Sigma) dissolved in
2 ml of a 2 % carboxy-methyl-cellulose
(Sigma) solution.

The control lot was equally divided into
7 smaller groups with five animals each
one and injected intraperitoneally with
2 ml of a 2 % carboxy-methyl-cellulose
solution.

Before the injection, animals were fas-
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ted for 24 h; water was provided ad li
bitum.

At various time periods (30, 60, 90,
105, 120 and 150 min) after drug admi
nistration, rats were anesthetized with
ether (Merck), the abdominal cavity was
oppened and each animal was exsangui
nated by withdrawing blood from the ab
dominal aorta. Serum samples were stored
at —20° C until the assay.

Blood samples were collected from the
abdominal aorta of animals anesthetized
with ether (Merck). Serums were stored
at —20° C until the assay.

Serum gastrin was measured by radio
immunoassay using the kit commercially
supplied by Cea Ire Sorin. Serum sero
tonin was measured as previously des
cribed (21). All serum samples were assay
ed in duplicate.

Results

An increase in serum gastrin was evi
dent 90 min after the intraperitoneal in
jection of serotonin (fig. 1 A). The mean
peak gastrin response occurred at 105
minutes (116.87 + 3.27 pg/ml). At 120 min
the values began to fall, reaching basal
levels at 150 min. The control groups
showed a gradual decrease in serum gas
trin levels during the 150 min studied.

Figure 1 B shows the serum serotonin
levels, after exogenous administration.
Ninety minutes after serotonin adminis
tration, serum serotonin concentration
reached a peak (3.31 + 0.6 /zg/ml) while
the serum serotonin levels remained at
baseline in the control group during the
same collection period.

Discussion

Comparing the gastrin serum levels in
both the experimental group and the con
trol group one sees that they are signifi
cantly different (fig. 1). In the serotonin
injected animals the gastrin levels in
creased to a mean peak at 105 min. whilst

Fig. 1. Mean levels in serum concentrations
of gastrin (A) and serotonin (B), in rats after
serotonin (•—•) and serotonin solvent ad

ministration (O-------- O).
Each value is the mean ± S.E. from 5 rats.

in the control group the gastrin levels de
creased gradually.

These results suggest that the determi
ning cause of this increase is the exo
genous serotonin administered. Comparing
the gastrin and the serotonin serum levels
one observes that the serum serotonin
increase precedes the serum gastrin in
crease. The mean serotonin peak is reached
at 90 min, while the mean gastrin peak
is reached at 105 min.

The studies of Okabe et al. (15) sup
port. indirectly, this stimulating effect of
serotonin on gastrin secretion. These
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authors observed a great number of gas
tric ulcerous lesions in rats after subcuta
neous serotonin administration. These ul
cers could be caused by an HC1 hyper
secretion, probably connected with a pre
vious gastrin increase, as has often been
demonstrated.

Rattan and Goyal (17) recently re
ported that venous administration of small
serotonin doses stimulates lower oesopha
geal sphincter contractions in the opos
sum. Carter et al. (4) demonstrated that
this effect is also observed after pentagas
trin intravenous administration. Possibly,
serotonin caused the oesophageal sphinc
ter contraction by increasing the serum
gastrin level.

According of this, together with the to
pographic proximity of the enterochromaf
fin cells and G-cells in the intestinal tube,
and considering the results of the present
study, lead us to suppose that serotonin
activates directly or indirectly the serum
gastrin levels.
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Resumen

Se estudia en ratas el efecto de la adminis-
traci6n intraperitoneal de serotonina sobre los
niveles sfiricos de gastrina.

Las concentraciones sdricas de gastrina se
e’.evan significativamente pasando desde 56,52 ±
6,89 pg/ml de gastrina sdrica basal a 116,87 ±
3,27 pg/ml a los 105 minutos. Por el contrario,
en los animates controles los niveles sericos
de gastrina descienden progresivamente duran
te los 150 minutos de estudio.

Simultaneamente, se han medido las concen
traciones sericas de serotonina despues de la
administration de dicha amina, observandose
un aumento hasta valores maximos a los 90 mi

nutos. Este aumento antecede en 15 minutos
al de gastrina.
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