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In our previous papers (Fonberg 1965, 1967) the assumption was made, 
that the baso-lateral part of amygdala consists of an inhibitory ali- 
mentary center, similar to the "satiety center" in the ventroinedial hy- 
pothalamus. This assumption was mostly based on the results of our 
earlier experiments on cats (Fonberg and Delgado 1960, 1961) which 
showed that stimullation of the baso-lateral partion of the amygdaloid 
complex inhibits the food intake and performance of instrumental ali- 
mentary reactions. These findings were confirmed on dogs (Fon~berg 
1963), and on rats (Morgane 1962). 

Several authors described hyperphagia after amygdalar ablation (Ful- 
ler et al. 1957, Morgane and Kosman 1957, 1959, Schwartzbaum 1961, 
Grossman and Grossman 1963, Koikegami 1964, and others). In most 
of the studies, however, large amygdalar lesions or total ablation was 
performed, and strict localization was not the problem under study or 
yielded controversial results. For example Wood (1958) observed an in- 
crease of food intake after lesions situated in the central nucleus. On 
the other ha~nd, Green et al. (1957) on the basis of reconstruction of 
amygdalar lesions on cats stated that the junction between lateral and 
basal nucleus is crucial for the hyperphagia syndrome. Our recent ex- 
periments seem to show, that performing a small circumscribed lesion is 
a good methold to localize the specialized functions of the amygdala. I t  
was found that lesions situated in the dorso-medial part of amygdala 
produce aphagia with subsequent hypophagia (Fonberg 1966, 1968, 
1969ab). However, if lesion involved also the lateral nucleus, subsequent 
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increase of food intake may occur (Fmberg and Sychowa 1968). In this 
respect it was interesting to stuldy whether lesion purposely directed to 
lateral part of amygdala will produce hyperphagia in dogs. 

METHOD 

Experiments were performed on eight naive, male, mongrel dogs 2-3 
years old, weighing from 11-14 kg. The animals were housed individually 
in home cages about 2.5X2 m wide. Daily measulrements of food intake 
were taken twice a day, at about 8 AM, and at 2:30 PM when the dogs 
were fed at libitum. The food consisted in cooked cereal with broth anld 
meat. Before the operation measurements were taken during a period 
of 10-15 days. When the food intake showed a stable level, five last days 
before the operation were compared with five days just after the opera- 
tion. The measurement of food intake was continued further from the 6th 
to 10th day after the operation. Then in all dogs the measurements were 
again made one month later. In five deog's measurements of food intake 
were, in addition, performed two months after the operation, and in 
three dogs also after three months. In bebween these periods the dogs 
were not fed ad libitum but got standart portion once a day of about 
1.5 kg. Body weight was measured once or twice a week. 

Operation. The lesions were performed bilaterally under Nernbutal 
anesthesia by electrocoagulation. The electrodes were stainless steel need- 
les, 0.5 mm in diameter, insulated by enemel except for 0.5 mm on the 
tip. They were placed stereotaxically, according to coordinates based on 
the Atlas of Lim et al. (1960). Symmet~ical openings were made by re- 
moving the skull. Dura was left intact, and electrodes were implanted 
through the dura. In four dogs (A60, A62, A63, A67) three points were 
coagulated by moving the electrodes in the vertical plan 1.5 mm up froan 
the next point in order to involve both dorsal and ventral part of the 
lateral nucleus. In four other dogs (A87, A88, A89, A92) two points were 
coagula.ted. A direct anodal current 4.0 ma for 1 min was used. The 
circuit was completed by means of c a t h d  connected to the skin on the 
head. 

Anatomical verification. When the experiments were accomplished, 
the dogs were anesthetized and perfused by formaline. Their brains were 
embedded in paraffine and cut frontally at 20 p. Every tenth section 
was stained by Kliiver or Nissl method alternately. 

RESULTS 

After the operation the food intake ,of all do'gs increased significantly 
(Table 11). Arithmetioal means for five days before and five days after 
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TABLE I 

Maximal amount of food intake in grams 

Dogs 1 I Before operation 

2500 
1500 
1800 
1200 
2150 
1050 
950 

2900 

After operation 

4500 (11 day) 
2800 ( 5 day) 
3300 ( 8 day) 
2800 (14 day) 
3500 ( 4 day) 
2200 ( 8 day) 
1900 (10 day) 
4800 (16 day) 

Postoperative food intake in percent of preoperative level. 
Mean values from five days in each period 

the lesion were computed and compared. In all dogs the increase of food 
intake was statistically significant (p < 0.01 Wilcoxon matched-pairs 
signed rank test, two-tailed). This inicrease was even greater during next 
five days, because in some dogs just after the operation a dec~ease of food 
intake was observed, due probably to the effect of anesthesia or surgery 
(Fig. 1 and 2). In most of the dogs hawever hyperphagia was observed 
immediately after the operation. For example, dogs A60, and A92 just 
being awaken from anesthesia ate voraciously at once 1800 g of food. 
And Dog A87 also ate more than 3 kg the first postoperative day. The 
dogs A89, and A63 ate less during f i ~ s t  few days following the operation, 

Dogs Days 
1-5 

One 
Days month 

later 
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but a greater increase of food intake showed later on, at the end of a ten 
day period of observation. In most dogs the maximal amount of food 
intake was observed in 4-16 days after the operation (Table I). 

The dogs not only ate more food but they consumed it more vora- 
ciously. They approached the food bowl rapidly and ate quickly, swallow- 
ing food almost not chewed. Although the dogs ate very voraciously, they 
never took into the mouth or swallowed inedible objects. Some of the 
dogs showed food preference. A special test for finickiness was not 
performed, but it was noted that food intake increased when the diet 
was very tasty and multiform, and decreased when the dogs had to eat 
normal diet. This means that the taste of food was not an indifferent 
factor. 

D o g s  

A 67 A 87 A 88 A 89 A 92 

Dogs  
FIG. 1. Increase in food intake after lateral amygdalax lesions in individual dogs. 
The bars represent the mean food intake in five day pelriods. White bars, five days 
immediately prim to operation. Black bars, days 15 and days 6-10 after the opera- 

tion. Striped bars, five day periods one month two and three months later. 
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Body weight increased also consistently, but the increase was not so 
great (about 6-21°/o of preoperative level) (Fig. 3). Following the ten 
days postoperative period the dogs were not fed at libitum during the 
whole subsequent period, therefore the gain of weight was beyond the 

FIG. 2. Comparison of the coul'se of changes in body weight and food intake produced 
by lateral amygdalas lesions in two representative dogs. Note the discrepancy 
between these two parameters in the late period after the operation. Solid hmizon- 
tal  line, level of the preoperative f w d  intake. Broken honiiuontal line, level of th.e 
preoperative body weight. Solid Line with circles, course of the postoperative food 
intake. Broken line with open circles, course of the postoperative body weight. A, ten 
day period just after opepatian; B, one month after the operation; C ,  two months 

after the operation. 
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subject's own control. The next periods of ad libitum feeding and food 
intake measurement were performed four (weeks and then two months 
after the operation. 

As seen in Fig. 1 and 2 the h y p e ~ h a g i a  persisted or even increased in 
some dogs in this late period after the operation. In some others dogs the 
food intake dropped to the preooiperative level, or even below it. The 
comparison of the amount of food intake and body weight reveals in- 
teresting facts. In the first weeks after the operation the food intake 
increased and the body weight inc~eased in consequence. Later, the 

A 67 

Dogs 
FIG. 3. Inoreese of body weight after lateral amygdala lesions in individual dogs. 
Bars represent the body weight before the operation (white bars), on 10th day after 
the operation (black bars), and one, two and three months later. (stripped bars). 

amount of food consumed had, in most of the dogs, the tenfdency to drop 
to the preoperative level or even below it. In spite of this fact the in- 
crease of body weight progressed (dogs A60, A63, A67, A89), or at least 
maintained a stable level (dogs A62 and A92). The dog A87 was an ex- 
ception. In this dog food intake increased in parallel with an increase 
in body weight. Another exception was dog A88, in which body weight 
after one month decreased to the preaperative level with a similar 
decrease of food intake. This dog, however, before the operation usually 
ate very little, much less than the other dogs. 
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The general behavior 'of the dogs was not greatly changed. They were 
more lively, gay and friendly, th~ey jumped, rolled m piayed like pup- 
pies. They greeted affectionally the experimenter and asked for petting. 
They were also rather friendly toward other doge, and if exposed to 
the agressivenes of these last they responded with a kind of orienting 
reaction and slow withdrawal. The dtogs which were normally fastidious 
and shy lost these habits and became voracious and brave after the oper- 
ation (Fig. 4 and 5). 

FIG 4. Dog A87 on 5th day after the operation. Note lively behavior and attitude 
toward food bowl. 

Anatomical verification. In dl the dogs the lateral nucleus of the 
amygdaloid complex was ,damaged bilaterally, in sane  dogs only on its 
ventral posterior part. Only on dog A88 lateral nucleus was damaged 
only unilaterally on its lower left posterior part, and besides that right 
hippocampus was touched. A larger lesion was found in dog A63. It  in- 
volved on the right side almost the whole lateral nucleus and part of the 
central, and on the left side, beside damaging the lateral nuclleus, the 
lesion reached also the basal nucleus (magnocellular part, ant uppw edge 
of the parvocellular part), and part of medial and oentral nuclei. In dog 
A 60 on the left side a part .of-basal anld central nuclei, and lower edge 
of putamen were also damaged. 
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The capsula externa and the neighbozlring part of the teanporal lobe 
was damaged unilaterally on the right side on most of the dogs: (A60, 
A62, A67, A87, A88, A89, A92). 

FIG. 5. Voracious eating in a dog 
A88 (B) which before the operation 

was shy and fastidious (A). 

In two dogs the electrode tract cut unilaterally the fibers of capsula 
interna 'on its lateral portion, on the left (A92) or right side (A87). 
Figure 6 shows the representative photographs of the typical lesions of 
four dogs, with larger lesions (A60, A63) and small lesions (A89, A92) 
limited to the ventral posterior part of lateral nucleus and the neighbour- 
ing part of the pyriform lobe. 

DISCUSSION 

The results of the present experiment show that lesions of the lateral part 
of the amygdala on dogs ~esu l t  in hylperphagia. These findings are con- 
sistent with those of Green et al. (1957) which showed that lesions of 
the baso-lateral part of amygdala caused hyp-phagia on cats. They fit 
also with our previous work on the effect of stimulation of the hso-la- 
teral part of amygdala on cats (Fonberg and Delgado 1961) and dogs 
(Fonberg 1963, 1966), and with the preliminary report on the effect of 
lateral mygdalar lesions (Fon'berg 1969 c). In the experiment performed 
on dogs, the most efficient localization of We electrodes points, (i.e. those 
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in which stimulation resulted in the inhibition of fold intake), were in 
the ventral part of the lateral nucleus. In the present experim~ents the 
lesions involved in most dogs also the lower part of lateral nucleus, and 
touched basal nucleus unilaterally on two dogs. Th,erefore it may be 
suggested that lateral nucleus in its venlral part is the most responsible 
for the inhibitory alimentary mechanisms. 

FIG. 6. Typical lesions of four representative dogs. Borders of the lesions are outlined. 

Anand and Brobeck (1952) also found hypenphagia on cats as a result 
of lateral amygdala lesions. They stated however, that the increase in 
food intake was only in these cases when the neighbouring part of tem- 
poral lobe, lateral to the amygdala w(as damaged. In most of our dogs this 
area was also damaged although only unilaterally. So, the hypothesis 
cannot be excluded, that the part of temporal lobe lateral to amygdala, 
or the fibers of capsula externa which were also damaged by our lesion~s, 
are irmportant for the hyperplhagia syndrome. 
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According to Wood (1958) lesions of central nucleus produced hyper- 
phagia in cats. As it is known that fibers from lateral nucleus pass 
through this area, it may be suggested that in this case hyperphagia was 
caused by cutting of the pathways conducting inhibitory impulses to 
the hypothalamic feeding centres, from lateral amygdala. With such an 
explanation the discerepancy between our and Wood's results might be 
overcome. 

It was suggested previously that the baso-lateral part of the amygdala 
acts as an additional inhibitory or "satiation" center, similar to the ven- 
tromedial hypothalamic center (Morgane and Kosrnan 1959, Fonberg 1965). 

The most reasonable assumption seemed to be that lateral amygd~lar  
nucleus acts on the hypothalamus, either by sending inhibitory impulses 
through the ventromedial "satiation" center, m acting directly upon the 
latenal hypothalamus. The lonigitudinal adsociation bundle (Hall 1963), 
or diffuse ventral systean (Nauta 1962, Valverde 1965) could be the path- 
ways for the conduction of such impulses. Oomura et al. (1967) found 
that there exist negative reciprocal correlation between the spontaneous 
electrical activity of lateral hypothalamus and lateral amygdala. More- 
over, stimulation of the lateral amygdala inhibits the spontaneous activity 
of the neurons in lateral hypothalamus, and produces an increase in the 
electrical activity of the ventrmedial hypothalamus. Ooniani et al. 
(1968) found that evoked potentials during stimulation of lateral amyg- 
dala have lower threshold in lateral than in ventrmedial hypothalamus. 
These finding prove the close functional relation between the lateral 
amygdala and lateral hypothalamus. Therefme, after the lesions of lateral 
amygdaloid nucleus, the lateral hypothalamus liberated from the inhibi- 
tory influence may become activated and this acbivation may cause 
enhanced appetite or increase of food-intake. On the other hanld, there 
exist some evidence that the lateral hpothalamus is not indispensible 
in developing the syndrome of hyperphagia. In a dog in which lateral 
hypothalamus was destroyed, and thereafter aphagia and later hypo- 
phagia and apathy was observed, the subsequent lesions of lateral amyg- 
dala caused immediate hyperphagia, restoration of energy and increase 
of weight. The effect of lateral arnygdalar lesions were much more 
spectacular if the operation was performed on a previously aphagic dog 
(Fon~berg 1969b). 

The inhibitory influences from the amygdala mlay the~efore act not 
through hypothalamus but directly on the midbrain feeding centers or 
lower structures. As shown by Skultety (1968) in mesencephalic central 
gray and also in the ventrolateral part of midbrain there exist areas 
which destruction causes (an increase of food intake. In addition, Larsson 
(1954) found that stirnulahion of the medulla oblongata, in the vicinity of 
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the vagal nucleus produced food intake. Skultety (1958) showed that 
midbrain lesions a1510 reverse the aphagia synd~.lome produced by damage 
of lateml hypothalamus. Therefore, he concluded that lateral hy-potha- 
lamic region does not constitute a "primary feeding center". 

As hypothesized in our previous work (Fonberg 1969a,b), the hypo- 
thalamic "feeding center" is doubled in the dtorso-medial amygdala. Could 
we assume also that the hypothalamic ventromedial "satiation" center is 
doubled in the lateral amygdala? 

If we make the ocmparison between the hyperphagia produced in 
dogs by ventromedial hypothalamic lesions (Rozkowska 1970) and lateral 
amygdalar lesions, we can point out at  least two differences. At first 
although both groups of dogs are voracious, the amygdala dogs, in spite 
of the fact that they ardently strive for food, when fed ad libitum stop 
eating after consuming about 50-150Vo more than before the operation. 
On the contrary, the ventromedial dogs, at  least some of them during 
the first days after operation, even if overfed, did not stop eating at all, 
to the point where they were not able to walk. Therefore, they could 
not be fed ad libitum, in danger of stomach rupture. 

The second striking difference is that ventromedial hypothalamic 
dogs are more quiet and apathetic than before the operation, while lateral 
amygdalar dogs are much more lively, gay and interested in the environ- 
ment. This may mean that the inhibitory effect of ventro-lateral amyg- 
dala is more general, and that ventromedial hypothalamic mwhanisms 
are more specifically oonnected with alimentary functions. On the other 
hand, the close vinicity of the upper part of reticular formation may 
also acount for the lack of energy in hypolthalamic dogs. There exist 
however some striking resemblances of the effects of ventromedial hypo- 
thalamic and lateral amygdalar lesions. Brobeck et al. (1943) and Teitel- 
baum and Campbell (1958) described several stages of ventromedial hy- 
perphagia on rats. The first stage which he named "dynamic hyperphagia" 
was characterized by increased food intake (two or three times of pre- 
operation level) and increase of body weight. In the second stage the food 
intake reached a stable level but body weight increased. This stage he 
called "static phase". Dogs 'with lesions in ventromedial hypothalamus 
showed similar stages (Rozkowska 1970). 

In our amygdalar dogs these two stages can be also distinguished. The 
first period was characterized by increased food intake although this 
increase was never as great as after ventromedial hypothalamic lesions 
and usually consisted in about 50-150°/o of preoperative level. It was 
followed by an increase of M y  weight. In the second period, which can 
be compared with Teitelbaum's static phase-the foold intake in m s t  
of the dogs dropped to the preoperative level, or even lower but body 
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weight inlcreased further, or kept a high stable level. This shows that 
by a decrease in their foo~d intake dogs have a tendency to regulate the 
increase of weight. Even a prominent decrease of food intake below the 
preoperative level (Fig. 2) was not able to produce a significant drop in 
body weight. If, however the dog eats as much as before the operation 
the body weight increases greatly. The exception is dog A87 in which 
food intake anid body weight increased together with time. Another ex- 
ception is dog A88 in which with a decrease of intake body weight de- 
creased too. In this last dog the lateral nucleus was damaged only uni- 
laterally. 

These last facts seem to show that the impairment caused by lateral 
amygdalar lesion does not only concern the hunger drive or appetite but 
also consist of changes in metabolic regulation. The resemblance between 
the ventromedial satiation center and lateral amygdalar inhibitory center 
extends therefore also in Wis respect. This suggests that not only is the 
positive alimentary center "doubled" in hypothalamuis and amygdala, but 
also the "satiation center" has double representation it these two skuc- 
tures. This does not stay, however, that the alimemtary s ~ t e m  is limited 
to the hypothalamus and amygdala. Several experiments show that the 
alimentary "centers" lare widespread on different levels of the centpal 
nervous system and that the complicated interplay of inhibition and ex- 
citation of different "centers", or "arucial points", accounts for changes 
in alimentary behavior. The anatomical studies (Gloor 1955, Guillery 
1957, Nauta 1962 and (others) support the idea that this system consk~ts 
of multiples circuits with coillate~.ral branches, and therefore it is not 
possible to localize strictly particular alimentary functions. Several 
points within the dimentiary system seem to yield similar effects and 
double each other, altihough not totally but with some specific features. 
The doubling or even mul.biplying of "feeding centers" does not mean 
that all of them are equivalent. The problem of specific function of each 
of link of alimentary system needs however further investigation. 

Although the balance between the excitatory and inhibitory influen-, 
ces within the whole alimentary system seems to be of basic importance, 
it is difficult to accept Miorgane's recent statement (1969), that there is 
one general energizing or drive state dependent on activity of extensions 
of the reticular core. 

On the contrary, it seems evident that in amygdaloid complex, hypo- 
thalamuis and mesencephalon there are specific neurons dealing with 
different drive functlions (alimentary, (defensive, sexual, etc.). Worever, 
although within a given system the particular structures may in some 
extent replace each other (especially in the case of compenslation of 
lesion), in the same time they maintain their specificity. 
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SUMMARY 

Lateral amygdalar lesions were performed on eight dogs. After oper- 
ation the dogs were more friendly and lively, and showed an increase 
of food intake (about 50-150'0/o of preoperative intake) and an increase in 
weight (6-21°/o). Two "phases" could be distinguished. Durling the first 
postoperative period the body weight increased paralelly with the in- 
crease of food intake. Later, the increase of weight progressed in spite of 
thee reduction of intake. The possible mechanisms of the doubling and 
interaction of "inhibikory alimentary centens" were disscussed. 

This investigation was partially supported by Foreign Research Agreement 
no. 287 707 of U.S. Department of the Health Education and Welfare under PL 480. 
The author is greatly indebted to Drs K. Zieliliski and T. G6rska for valuable 
remarks and to Mrs H. Kurzaj and Mrs. M. Raurowicz for technical assistance. 

REFERENCES 

ANAND, B. K. AND BROBECK, J. R. 1952. Food intake and spontaneous activity of 
rats with lesions in the amygdaloid nucleus. J. Neurophysiol. 15: 421-430. 

BROBECK, J. R., TEPPERMAN, J. AND LONG, C. N. H. 1943. Experimental hypothalamic 
hyperphagia in the albino rat. Yale J. B id .  Med. 15: 831. 

FONBERG, E. 1963. The inhibitory role of amygdala stimulation. Acta Biol. Exp. 23: 
171-180. 

FONBERG, E. 1965. The role of amygdala in the behavior of animals (in Russian). 
I n  E. Asratian (ed.), Refleksy gokovnogo mozga. Izdat. Nauka, Moscow, 
p. 382-390. 

FONBERG, E. 1966. Aphagia produced by destruction of the dorsomedial amygdala 
on dogs. Bull. Acad. Pol. Sci. Ser. Sci. Biol. 14: 719-722. 

FONBERG, E. 1967. The role of the amygdaloid nucleus in animal behaviour. Progr. 
Brain Res. 22: 273-281. 

FONBERG, E. 1968. Aphagia and vomiting produced by darsomedial amygdala lesions 
in dogs. Proc. XXIV Int. Union Physiol. Sci. (Washington). 

FONBERG, E. 1969a. Effects of small dorsomedial amygdala lesions on food intake 
and acquisition of instrumental alimentary reactions in dogs. Physiol. 
Behav. 4: 739-743. 

FONBERG, E. 1969b. The role of the hypothalamus and amygdala in food intake, ali- 
mentary motivation and emotional reactions. Acta Biol. Exp. 29: 335-358. 

FONBERG, E. 1969c. The effect of bilateral amygdalar lesion on the food intake in 
dogs (in Polish). Proc. XI  Congr. Pol. Physiol. Ass. (Szczecin). 68 p. 

FONBERG, E. AND DELGADO, J. M. R. 1960. The effect of limbic inhibition on con- 
ditioned alimentary and defensive type I1 instrumental reactions (in Polish). 
Acta Physiol. Pol. 11: 696-698. 

FONBERG, E. AND DELGADO, J. M. R. 1961. Avoidance and alimentary reactions during 
amygdala stim~ulation. J. Neurophysiol. 24: 651-664. 

FONBERG, E. AND SYCHOWA, B. 1968. Effects of partial lesions of the amygdala in  
dogs. I. Aphagia. Acta Biol. Exp. 28: 35-46. 



3 2 E. FONBERG 

FULLER, J. L., ROSVOLD, H. E. AND PRIBRAM, U. H. 1957. The effect on affective and 
cognitive behavior in the dog of lesion of the piriform-amygdala hippo- 
campal complex. J. Comp. Physiol. Psychol. 50: 89-96. 

GLOOR, P.  1955. Electrophysiological studies on the connections of the amygdaloid 
nucleus in cat. Electroenceph. Clin. Neurophysiol. 7: 222-243. 

GREEN, J. P., CLEMENTE, C. E. AND DE GROOT, J. 1957. Rhinencephalic lesions and 
beh)avior in cats. J. Comp. Neurol. 108: 505-546. 

GROSSMAN, S. P. AND GROSSMAN, L. 1963. Food and water intake following lesions 
or electrical stimulation of the amygdala. Amer. J. Physiol. 205: 761-765. 

GUILLERY, R. W. 1957. Degeneration in the hypothalamic connections of the albino 
rat. J. Anat. 91: 91-115. 

HALL, E. A. 1963. Efferent connections of the basal and lateral nuclei of the amyg- 
dala in cats. Amw. J. Anat. 113: 139-151. 

KOIKEGAMI, H. 1964. Amygdala and other related limbic structures. Acta Med. Biol., 
Niigata 12: 73-266. 

LARSSON, S. 1954. On the hypothalamic organization of the nervous mechanism 
regulating food intake. Acta Physiol. Scand. 22 (Suppl. 115): 1-61. 

LIM, R. K. S., LIU, Ch. AND MOFFITT, R. L. 1960. A stereotaxic Atlas of the dog's 
brain. Charles C Thomas, Springfield. 93 p. 

MORGANE, P. J. 1962. Amygdalar stimulation effects on instrumental alimentary and 
avoidance reactions in rats. Proc. XXII Int. Physiol. Congr. (Leiden). 

MORGANE, P. J. 1969. The function of the limbic and rhinic-fore-brain - midbrain 
system and reticular formation in the regulation of food and water intake. 
Ann. N.Y. Acad. Sci. 157: 806-848. 

MORGANE, P. J. AND KOSMAN, A. J. 1957. Alteration in feline behaviour following 
bilateral amygdalectomy. Nature 180: 589-600. 

MORGANE, P. J. AND KOSMAN, A. J. 1959. A rhinencephalic feeding center in the cat. 
Amer. J. Physiol. 97: 158-162. 

NAUTA, W. J. H. 1962. Neural associations of the amygdaloid complex in the monkey. 
Brain 85: 505-520. 

OOMURA, Y., OOYAMA, H., YAMAMOTO, T., NAKA, F., KOBAYASKI, N. AND ONO, T. 1967. 
Neuronal mechanisms of feeding. Prcgr. Brain Res. 27: 1-31. 

ONIANI, T. I. AND NANEISVILI, T. L. 1968. The role of amygdaloid complex and pyri- 
form cortex in regulation of food intake (in Russian). Pnoblemy fiziologii 
gipotalamusa, Izdat. Kievskogo Univ., Kiev. p. 89-99. 

ROZKOWSKA, E. 1970. The effect of hypothalamic lesions on the food intake and con- 
dioned classical and instrumental alimentary reactions. Ph. D. Thesis. Nencki 
Inst. Exp. Biol., Warsaw. 

SCHWARTZBAUM, J. S. 1961. Some characteristic of "amygdaloid hyperphagia" in 
monkeys. Amer. J. Psychol. 74: 252-259. 

SKULTETY, F. M. 1968. Mesencephalic influences on diencephalic mechanisms regu- 
lating intake. IV Int. Conf. on the regulation of food and water intake 
(Haverford). 

TEITELBAUM, P. AND CAMPBELL, B. A. 1958. Ingestion patterns in hyperphagic and 
normal rats. J. Comp. Physiol. Psycbol. 514: 135-141. 

WOOD, C. D. 1958. Behavional changes following discrete lesions of temporal lobe 
structures. Neurology 8: 215-220. 

VALVERDE, S. 1965. Studies on the piriform lobe. Univ. Harvard Press, Harvard. 
131 p. 

Received 5 May 1970 


