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EFFECTS OF STIMULATION OF BRAINSTEM RETICULAR FORMATION ON FOOD
INTAKE

U. NAYAR, K. K. CHAKRABARTY* AND B. K. ANAND

Department of Physiology, All India Institute of Medical Sciences, New Delhi

Midlateral hypothalamic lesions are known to produce aphagia in animals of various
species(1, 2, 3). Lesions of ventromedial nuclei of the hypothalamus make the animals hyper-
phagic(1). Subberwal and Anand (7) observed similar but less pronounced inhibitory and facili-
tatoryeffects on food intake after producing lesions in the brainstem reticular formation. Lars-
son(6) and Andersson (3) demonstrated changes in the feeding responses on stimulation of the
medullaryreticular formation. Tughe et al (8) recently stimulated the brainstem and observed
changesin the food-motor conditioned reflexes. In this study we report the effects of electrical
stimulation of discrete regions of brainstem reticular formation on food intake and suggest the
presenceof inhibitory and facilitary mechanisms at the brain stem level.

MATERIALS AND METHODS

Observations were made on 17 healthy cats of either sex weighing 2.5 to 4 kg. In each
animal2 to 3 bipolar electrodes made out of insulated steel wire with 0.5 mm bared tips and glued
together at an inter-tip distance of 1 mm were stereotaxically implanted in the brainstem reticular
formation. The electrode ends were soldered to the terminals of a female socket which was fixed
on the skull with screws reinforced by dental cement. The whole procedure was done under
pentobarbitone anaesthesia and strict aseptic precautions.

A snugly fitting male plug provided the connecting leads to the Grass Model S4 square
wave·stimulator. Each point was stimulated with square wave pulses (1-6V, 0.2 msec, 20/sec)
for one hour everyday for a period of 2-3 weeks.

Recording of food intake: The cats were kept in clean cages in an air-conditioned animal
house to avoid variations in temperature. Food consisting of minced meat and milk was supplied
ad libitum. The amounts consumed during a period of 24 hours was charted alongwith the weight
of the animal. After a few weeks the animals got used to their cages and maintained a steady
weight with minimal fluctuations in food intake.

Implantation of electrodes per se produced a depression of food intake which lasted for a
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few days after the procedure. However, stimulation of points in the brainstem reticular formati
was done only when weight of the animals and their food intake again reached steady levels.

68 ayar et al.

Histological verification: The animals were sacrificed by an excessive dose of anaesthet
after the experiments and their brains were processed histologically. Electrode tracks \\
reconstructed by projecting coronal ections stained with haematoxylin and eosin at a magnifi
tion of x 10. Brodal's (E4) monograph was consulted for identification of the nuclear ma !!S.

RESULTS

In general an increase in food intake was observed on stimulation of the rostral rnedullan
region and a decrease in food intake on stimulation of the midbrain reticular formation in the
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Diagralllatic representation of the sagittal section of the brainstem ill stereotaxic co-ordinates.
located 0 to 2 111111 from the midline Oileither side as shown ill the figure.
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midline areas and also from the lateral point in the rostral part of pons. 0 changes in food is
intake were obtained on stimulation of the caudal half of pons and pontomedullary region.
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Figure 1 is a diagrammatic representation of areas of reticular formation, the stimulation of
whichproduced different responses.

TABLE I: Data with regard to the areas of brain, stem stimulation of which elicited increase in fod intake.

Food intake 24 HR (Kg) Statistical
evaluation

Cat Area of reticular
No. formation stimulated

I. Medial longitudinal fasciculus

Before During
stimulation stimulation

0.3J ,.,0.06 0.57"'0.J6 P<O.00l
(12) (9)

0.60,.,0.08 0.85,.,0.05 P<O.OOl
(15) (8)

0.37,.,0.05 0.60,.,0.15 P<0.OO5
(15) (14)

0.35,.,0.20 0.58,.,0.10 P<0.025
(10) (9)

0.56,,=0.04 0.76",0.14 P<O.OO5
(11) (8)

2. Medial longitudinal fasciculus

3. Reticular formation dorsomedial to
superior olivary nucleus

4. Gigantocellular reticular nucleus

5. Lateral to interpeduncular nucleus

Allvalues are mean ,.,S.D. Figures in parenthesis indicate number of observations.

Increase in food intake: Increase in the meat intake was observed 111 five cats. The
changes in the food intake with their statistical analysis have been charted in Table 1. It was ob-
served that with the increased intake there was a corresponding increase in weight. A representa-
tive graph showing the daily food intake record during various stages of the experiment is given in
figure 2. In these animals the electrodes were found in the medullary reticular formation. These
included parts of reticular formation dorsal and medial to superior olivary nucleus, nucleus reti-
cularis gigantocellularis and medial longitudinal fasciculus.

In two of these cats milk was also supplied and there was a corresponding increase in milk
intake during stimulation. The site of stimulation in these cats was found to be in the mesence-
phalic reticular formation just superior and medial to the superior olivary nucleus .

Decrease in food intake: Tneigh t cats a decrease in meat intake was observe:l. Table II
shows the quantitative changes in food intake along with the statistical analysis. Decrease in food
intake in these animals was accompanied by a corresponding fall in the weight of the animal.
Graphic representation depicting changes in food intake and in weight of an animal of this series
is shown in figure 3. Histologically the sites of stimulation in these animals were found to be



TABLE Il : Data with regard 10 areas ill brain stem, stimulation of which caused a decrease in food intake.
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Cat Area 0/ reticular
No. formation stimulated

Food Intake 24 HR (Kg)

Be/ore During
stimulation stimulation

0.55",0.16 0.42",0.22
(17) (20)

0.62",0.14 0.29±-0.24
(17) (20)

0.69",0.13 0.47",0.24
(11) (16)

0.77",0.16 0.27",0.19
(11) (8)

0.76±-0.09 0.62±-0.11
(10) (8)

0.77",0.15 0.40",0.29
(8) (7)

0.47",0.08 0.25",0.18
(11)

0.70",0.23 0.44",0.21
(11) (10)

1. Central grey substance

2. Central grey substance

3. Mesencephalic reticular formation

4. Mesencephalic reticular formation

5. Ventral part of reticular formation
medial to cerebral peduncles

6. Rostral pontine nucleus

7. Reticular formation dorsal to caudal
pontine nucleus

8. Parvicellular reticular nucleus
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All values are mean ",S.D. Figures in parenthesis indicate number of observations.
I Th

located more ventralIy in the brain stem and included parts of central grey substance just adjacent'ormatio
to oculomotor nuclei, nucleus reticularis parvocellularis, reticular formation lateral to inter- id not
peduncular nucleus and reticular nucleus in the caudal pons. hanges i

nd Ana
No changes in food intake: In 4 cats, stimulation of the brainstem did not produce any ibitory s

significant change in food intake or in body weight. In these cats the electrodes were locatedin perating
the midline and lateral areas of the caudal part of the pons and in the midline regions of the
pontomedullary area. These included parts of reticular formation at the pontomedul\ary junction.
close to the medial geniculate body in the vicinity of the superior cerebellar peduncle. vicinity
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ake 24HR (Kg)

Statistical
evaluationDuring

stimulation

0.42=0.22
(20)

P<0.025

0.29=.0.24
(20)

0.47=0.24
(16)

P<0.025

0.27=0.19
(8)

0.62",0.11
(8)

0.40=0.29
(7)

0.25",0.18

0.44=0
(10)

of observations.
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Fig. 2

4 hour food intake and weight change recorded in all animal before and after the stimulation ill the area indicated by
row in a coronal section of the brainstem depicted in the insert. Note the increase ill food intake.

DISCUSSION
,

of t I
This study has demonstrated that stimulation of certain specific areas in brainstem reticular

cen ra grey substa . . :
r t· J c . nee just adjacent formation produced changes in the consumption of food, while stimulation of some other points
e JCU ar 10rrnatlOn 1 t I . ,

O
a era to II1ter- did not produce any changes. These studies corroborate our earlier experiments in whichns.

hanges in food intake were observed after making discrete lesions in the brain-stem (Subberwai
nd Anand, 1965). The question arises as to whether we were stimulating the facilitatory and in-
ibitory systems localized in the brain stem itself. It is possible that both the mechanisms may be

operating.

f the brainstem did not produce an
ese cats the electrode were located .y

d' 111
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Larsson (6) observed hyperphagia in goats on electrical stimulation of the medulla in the
vicinity of the dorsal motor nucleus of the vagus. This hyperphagia was different from that ob-
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Fig. 3

24 hour food intake and weight change recorded ill all animal before and after the stimulation ill the area indicated by
arrolV in a coronal section of the brainstem depicted ill the insert, Note the decrease ill food intake.

served on stimulation of lateral hypothalamus with regard to animal's choice of food. Stimula-
tion of the medulla produced evident polyphagia. His animals showed very pronounced perverse
appetite and ate not only food such as hay and straw but also food contaminated with urine and
faeces. He postulated that certain structures in medualla oblongata constitute some sort of bul-
bar mechanism which when directly stimulated, presents an undifferentiated ability to increase the
food intake without any choice of the kind or quality of food. We did not observe such an indis-
criminate eating behaviour in the cats. It seems therefore that by stimulating the brainstem reti-
cular formation we were essentially activiting the hypothalamic facilitatory and inhibitory mec-
hanisms.

It may be mentioned that changes in reticuloruminal motility on stimulation of medullary
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regions have been demonstrated (3). Besides, Tughe et al (8) observed changes in food motor
conditioned behaviour on stimulation of reticular formation. Changes in the acquisition and
appetitive behaviour on stimulation and lesions of certain brainstem areas have also been re-
ported (5).

It would thus appear that the brainstem reticular formation is the first level at which various
feeding reflexes are organized. These reflexes depend upon the stimuli which make the animal
awareof the food. All these stimuli feed in the information signals at this level to bring about the
motor activity involved in the feeding reflexes. Our studie demonstrate the presence of inhibitory
and facilitatory mechanisms at the brainstem level where these feeding reflexes are organized and
that activation of these mechanisms can in turn lead to respective changes in food intake and
body weight.
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