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The intimate relationship of hypothalamus and the limbic ystem of
the brain with gastric secretory activity has been shown by Sen and Anand
(1957). Walker (1940) e tabli hed a connection betw en the large celled region
of dorso-medial nucleus of the thalamus and hypothalamus by the periventri
cular system of fibres and that, part of it projects to orbital surface of the fron
tal lobe. Freeman and Watts (1947) and Meyer et al (1947) confirmed this
projection to orbital surface of frontal lobe by finding retrograde degeneration
in the thalamus by following prefrontal lobotomy. A stimulation of the
orbital surface of the frontal lobe produced remarkable rise in gastric secretory
activity (Sen & Anand 1957), ie was decided to stimulate the dorsomedial
parts of the thalamus to see the effect on gastric secretion.

Frontal cortex has also been shown to be intimately related to gastric
secretion (Davey, Kaada and Fulton· 1950). Probably these two areas of
brain are related to visceral control through hypothalamu. The present in
vestigation was therefore undertaken to find out the relationship of these two
regions of the brain with gastric secretory activity.

MATERIALS AND METHODS

The tudy was done in 7 healthy cats weighing not less than 3kg.
Multilead electrodes were implanted permanently in the e two regions of the
brain. After about 7 days gastric pouches were made. The Thomas gastric
pouch technique as modified by Watman and asset (personal communication)
technique wa used in this work. After allowing the animals to recover, the
areas of the brain were stimulated in completely conscious and waking
animals with the help of square wave stimulator. Parameters of stimulation
were generally, frequency of 30/ sec, the pulse duration from 0.2 to I msec., and
voltage from 3 to 9 volt .

The gastric contents of the pouch were analysed for acidity (free and
tOlal) and pepsin activity. Control experiment wa run in all these animals
simultaneously and gastric secretion collected and analysed without any
stimulation.
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Histological confirmation of the site of brain stimulated was done in
every case. Macroscopic and microscopic examination of the gastro-intesti
llal tract was also carried out.

RESULTS

Out of 7 cats used for stimulation of the brain (4 for dorsomedial
thalamus & 3 for frontal cortex) 6 survived. Results obtained on such
stimulation are given below.

VoluDle of Gastric Secretion.

An increase in the volume of gastric secretion was seen on stimulation
of both the areas. The average of changes produced in the volume of gastric
secretion on stimulation of these two areas have been compared with the chan
ges in the volume of gastric secretion without stimulation in fig. 1.
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Free and total Acidity.
The averages of changes in free and total acidity produced on stimula

tion of both the areas have been compared with the changes in free and total
acidity obtained without stimulation in fig. 2. Results clearly bring out that
on stimulation of both the areas there is usually a rise in acidity (both free and
total), the rise on stimulation of medial frontal cortex being maximum.

Pepsin Activity.
Fig. 3 gives the average changes in pepsin activity produced on stimula

tion of these two areas. Results clearly show that there is usually rise in
pepsin activity on stimulation of both these areas.
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Presence of Occult Blood or Frank Haem.orrbage.

Occult blood appeared in the gastric juice samples on 2nd or 3rd day
of stimulation of both these areas.

Frank blood was usually seen in the gastric contents on stimulation of
an area in the medial frontal cortex above cingulate gyrus (fig. 4). Frank blood
persisted in gastric juice samples even after stoppage of stimulation. These
animals with stimulation of medial frontal cortex died within 5 to 6 days
after toppage of stimulation, as was seen in the animals with stimulation of
ventro-medial hypothalamus (Sen and Anand, 1957).

Gastrointestinal Lesions.

On post mortem examination of cats with stimulation of medial frontal
cortex (fig.4) , small locali ed ulcers in the ga tric pouch and pyloric region
were detected. Hyperaemic patches were also seen in the upper intestinal tract.
Animals with stimulation of dorsomedial parts of thalamus showed few pots
of petichial haemorrhages in the gastric pouch and few hyperaemie patches
in the upper intestinal tract. 0 well defined ulceration was found in these
animals.

On microscopic examination, ulcer areas showed dilatation and haem
orrhages of submucosal blood vessels. Submucosal vessel dilatation was also
seen in the areas where peticheal haemorrhages were detected.

Fig. 4. Section of Cat 6, with electrodes implanted in the Medial Frontal Cortex.

DISCUSSION

In the present investigation dorsomedial parts of thalamus and an area
in the medial frontal cortex above cingulate gyru have been shown to have
marked influence on gastric secretory activity.
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Figs. I, 2, 3 show the changes produced in gastric secretory activity
as regards volume, acidity and pepsin content in animals in which dorso
medial parts of thalamus and medial frontal cortex were stimulated. As is
clear from a study of these figures, stimulation of both the regions produced
increase in all the characteristics under study of the gastric secretion; results
of stimulation of medial frontal cortex being more pronounced. Present
results also corroborate the findings of Davey, Kaada and Fulton (1950) who
showed an increase in volume and acidity of gastric secretion on stimulation
of frontal cortex in dogs. In the present study stimulation of medial frontal
cortex produced similar changes in gastric secretory activity as were obtained
on stimulation of anteromedial parts of hypothalamus (Sen & Anand, 1957).
Stimulation ofdorso-medial parts of thalamus also produced results quanti
tatively less intense than, but qualitatively similar to those obtained by stimu
lation of anteromedial parts of hypothalamus.

This study thus shows that medial frontal cortex and dorsomedial parts
of thalamus influence gastric secretory activity through anteromedial parts of
hypothalmus as connections between these regions and hypothalmus have been
already established.

SUMMARY

Stimulation of medial frontal cortex and dorsomedial parts of thalamus
produce increase in volume, acidity (free & total) and pepsin content of gas
tric secretion. Stimulation of medial frontal cortex produced frank haemorrha
ges and acute ulcers in gastric pouch and pylorus. Histologically marked
submucosal vessel dilatation with haemorrhage was seen.

By co-relating these observations with those obtained by the neurono
graphic studies of other workers one may conclude that these regions might be
influencing gastric activity through the anteromedial parts of the hypothalamus.
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