EFFECT OF PARTIAL RESECTION OF THE STOMACH
ON SEROTONIN AND ENTEROCHROMAFFIN CELLS
OF THE SMALL INTESTINE IN DOGS
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Resection of the stomach is followed by changes in the distribution of serotonin and in the
state of the enterochromaffin cells along the length of the small intestine.

Many facts have been obtained to indicate the important role of serotonin in the onset of the dumping
syndrome and of the successful use of antiserotonin preparations for its prevention and treatment [3, 7, 10~
12].

In view of the substantial changes in the deposition of endogenous serotonin when the integrity of the
intramural apparatus of the intestine is disturbed [1], it was decided to investigate the distribution of sero-
tonin in the small intestine and to compare it with histochemical changes in the enterochromaffin cells in
dogs under normal conditions and after resection of the stomach,

EXPERIMENTAL METHOD

Experiments were carried out on 12 adult dogs weighing 12-16 kg: four intact control animals and
eight animals undergoing resection of two-thirds of the stomach by the Hofmeister — Finsterer modification
of the Billroth II technique. Pieces of tissue were excised from six areas of the small intestine of each
animal, and in them the serotonin concentration was determined by a biological method and the entero-
chromaffin system was investigated histochemically.

The number of enterochromalffin cells was counted in 5~mm sections stained by the Masson—Hamperl
method; the granulation index and saturation index were calculated [8].

EXPERIMENTAL RESULTS AND DISCUSSION

In the control dogs the highest serotonin concentration was observed in the duodenum and proximal
part of the jejunum (Table 1). The serotonin concentration in the tissues of the middle part of the small
intestine was on the average 71-72% of its level in the duodenum, In the ileum and its terminal portion the
serotonin concentration was much closer to that in the duodenum. The distribution of serotonin along the
small intestine of healthy dogs in a state of physiological starvation is thus described by a curve with max-
ima in the proximal and distal portions and a minimum in the middle portion. The cytometric indices showed
a similar distribution, A positive correlation was found between the serotonin concentration in the
various parts of the small intestine and the histochemical reactions of cells of the enterochromaffin system
in the same areas (+0.95; P < 0.01),
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The serotonin concentfration in the tissues of the small intestine throughout its length was increased
on the average by 50-~70% three months after the operation, A particularly marked increase was observed
in the middle portion. As a result the serotonin distribution along the length of the small intestine was more
uniform in character. Six months after resection of the stomach the serotonin concentration in the small
intestine still remained increased, although rather less so than at the preceding investigation. After 12
months the serotonin concentration was further reduced but was still above the control level. At this time
the curve of serotonin distribution along the intestine was closer to the control pattern.

Three months after resection of the stomach there was a marked increase in histochemical activity
of the cells in all parts of the small intestine, and this persisted at subsequent periods. After 12 months
the granulation index in the duodenum and terminal ileum was much higher than in the earlier periods of
the investigation, probably due to hypertrophy of the mucous membrane in the intestine which had developed
at this period.

A gradient of deposition of endogenous serotonin thus exists in the small intestine. This gradient
bears a definite relationship to the gradients of distribution of other biologically active substances (secretin,
acetylcholine) and with the gradients of reception and reactivity of the intestine [1, 5, 6, 9]. The character
of the serotonin distribution curve suggests that it is connected in some way with the structural pattern of
the intramural nervous system of the small intestine and, in particular, with the distribution of Dogiel's
type I and II cells along its length [2, 4]. It can accordingly be postulated that the cells of the entero-
chromaffin system (the endocrine apparatus of the intestine) are under the constant control of the para-
sympathetic nervous system, mediated through the intramural nervous apparatus. This hypothesis also
explains the mechanism of the considerable and prolonged changes in serotonin level and, simultaneously,
in the functional state of the enterochromaffin system after resection of the stomach accompanied by distur-
bances of the integrity of the intestinal nervous apparatus. The dynamics of the serotonin concentration
after resection of the stomach (a tendency for restoration of the normal levels in the later stages) would,
in fact, appear to suggest that the changes discovered are the direct consequence of operative trauma. How-
ever, in this case the greatest changes in the serotonin level would be expected in those parts of the intes-
tine which were most severely traumatized: the duodenum and the jejunum (in the region of the gastro-
enterostomy), but this was not observed. Consequently, the only possibility which remaing is that the
changes in the serotonin concentration after operation were due to postoperative changes in the functional
state of the intestinal intramural nervous system. The results thus demonstrate the close connection and
interaction between the regulatory and trophic mechanisms of functional reorganization of the digestive
system after resection of the stomach.
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