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ABSTRACT

Studies examining the etiology of obesity often focus on

the relationship between taste, overeating, and the

developnlc~r. of obesity. One animal model often used to

study obesity, rats with lesions of the ventromedial

hypothalamus (VMH) , is popular because the degree of

overeating and obesity in that animal is particularly

sensitive to the taste qualities of the food the rat eats.

The exaggerated sensitivity to taste in VMH rats is termed

"finickiness" and is thought to contribute to the

hyperphagia and obesity of this animal. The present thesis

sought to identify the anatomical locus mediating

finickiness. The specific hypothesis examined was that

interruption of the stria terminalis (ST), a prominent

component of the forebrain taste system and a fibre system

descroyed in the typical VMH lesion, produces the

finickiness characteristic of the VMH syndrome.

A sham feeding paradigm was used to assess finickiness,

because sham feeding allows one to measure the extent to

which palatability drives feeding. I found t~!at using sham

feeding as an index, rats with ST knife-cuts were as finicky

as VMH lesioned rats when consuming either sweet sucrose

solutions or quinine-adulterated sucrose solutions.

However, the degree of finickiness in rats with combined VMH

and ST damage was equivalent to the additive effects of VMH

and ST damage alone. These results lead to the conclusion
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that ST damage was not the locus of VMH lesion-induced

finickiness.

Nevertheless, ST knife-cuts did alter feeding;

specifically ST knife-cuts produced rats which showed as

much of a disturbance of sham feeding as VMH rats.

Experiments 2 and 3 investigated whether the overeating of

ST animals would generalize to situations when ST rats real

feed. Results showed that ST rats ate normal amounts when

real feeding, even though VMH rats remained hyperphagic.

Thus postinge~~ive signals from the gut, which are activated

during real feeding, were sufficient to block or remove the

feeding disturbance produced by interruption of the ST.

Howaver, signals from food in the gut were insufficient to

block the feeding disturbance produced by VMH lesions.

Two more exp~riments were conducted to determine why the

hyperphagia of the ST rat during sham feeding did not

generalize to real feeding. Since sham feeding may reflect

motivation to eat, it was suggested that the hyperphagia of

ST rats when sham feeding may reflect an increased

motivation. Therefore, ST rats, VMH rats and controls were

tested in a conditioned feeding procedure which provides a

direct measure of food motivation. Results indicated that

neither ST nor VMH rats demonstrated an increased motivation

to eat.

Experiment 5 assessed the contribution of postingestive

events from the stomach to the behavioural effects noted

with ST and VMH damage. Results showed that ST rats emptied
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a liquid meal from the stomach at the same rate as controls.

However, the rate of gastric emptying was accelerated in VMH

rats. It was argued that the difference in the rates at

which food emptied from the stomach could account for the

differences between ST and VMH rats when real feeding in

spite the similarities of their behaviour during sham

feeding.
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Chapter I. INTRODUCTION

A dominant perspective in the study of obesity research has

been that overeating is a major cause of obesity (Spitzer &

Rodin, 1981). Since the amount eaten is controlled strongly by

the palatability of the diet, a prevalent view has been that the

overeating seen in obese populations results, at least in part,

from an exaggerated reactivity to the flavour of foods,

especially sweet (Schachter & Rodin, 1974; Wurtman, Wurtman,

Growdon & Henry, 1981; Yudkin, 1973). Studies of overweight and

obese humans show a significant interaction between body weight

and reactivity to the palatability of foods. While, typically,

increases in palatability result in increased consumption, the

increased consumption associated with more palatable foods is

exaggerated in overweight or obese subjects compared to norrnal

weight sUbjects (Hill & McCutcheon, 1975; Nisbett, 1968; Price &

Grinker, 1973; Rodin, Slochower, & Fleming, 1977). Spitzer &

Rodin (1981, p. 306), in an exhaustive review of the li~erature

examining the interaction between taste reactivity and obesity,

concluded a food's palatability has It ••• a greater effect on its
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ingestion for overweight subjects than for normal weight

subjects".

Investigations of the mechanisms by which food palatability

alters food intake and, specifically, how these mechanisms might

be disrupted in obesity, have often depended on studies using

animal models of obesity. The animal model of obesity exploited

widely has been rats with lesions of the ventromedial

hypothalamus (VMH) because damage to the VMH reliably and rapidly

produces a dramatic elevation of feeding and body weight (for

reviews, see Powley, 1977; Sclafani & Kirchgessner, 1986).

Lesions of the ventromedial hypothalamus produce a wide range

of metabolic and behavioural changes in addition to changes in

taste reactivity. VMH rats develop -an obesity (Han & Liu, 1966;

Hirsch & Han, 1969; Inoue & Bray, 1977; Weingarten, Chang &

McDonald, 1985), a hyperinsulinemia (Cox & Powley, 1981; Hales &
.

Kennedy, 1964; Weingarten et al., 1985), and a host of

physiological changes associated with obesity such as gastric

hypersecretion (Chikamori, Fukushima, Yashamita, Sayto, Nishimura

& Mori, 1983; Cox & Powley, 1981; Ridley & Brooks, 1965;

Weingarten & Powley, 1980a). However, the most outstanding

behavioural change following VMH lesioning is a profound increase

in food intake and body weight (Brobeck, Tepperman & Long, 1943;

Corbit & Stellar, 1964; Gold, 1970).

It is these two later symptoms, hyperphagia and obesity, which

have made the VMH animal a popular and useful animal model of

human obesity. As Nisbett (1972, p. 443) indicated, "Virtually

every aspect of the behavioral parallels between obese and hungry
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humans seems also to have a parallel to the behavior of the rat

with ventromedial hypothalamus lesions,".

The VMH rat is particularly well suited for studies of the

relationship between overeating and taste reactivity since both

the VMH rat and obese human demonstrate qualitatively similar

overrea~tivity to the taste qualities of food (Schachter, 1971;

Schachter & Rodin, 1974). An overreactivity to the taste of food

is one of the defining behavioural characteristics of the VMH

syndrome and is viewed as central to the overeating and obesity

seen in these rats. VMH rats overeat and become most obese only

when they have access to palatable foods (Brobeck et al., 1943;

Carlisle & Stellar, 1969; Corbit & Stellar, 1964; Kramer & Gold,

1979; Levison, Former & Vance, 1973; Teitelbaum, 1955). In

contrast, maintaining VMH rats on unpalatable foods can block

completely overeating and excessive weight gain (Ferguson &

Keesey, 1975; Franklin & kerberg, 1974; Levison, Former & Vance,

1973). The initial question guiding this thesis research was

analysis of the brain structures involved in VMH lesion-induced

changes in taste reactivity, and the effect of changes in taste

reactivity on intake. First, the concept of taste reactivity

changes in VMH-lesion rats, and issues surrounding this

phenomenon, are reviewed in detail.
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1.1. FINICKINESS: Taste Reactivity ~n VMH Lesion Rats

The term "finickiness" was introduced by TeitelJ.·aum to capture

what he perceived to be the essence of the disturbanc~ of feeding

in VMH rats. He suggested that the amount eat~n by VMH rats was

modulated disproportionately by sensory properties of the food

being consumed, such as its smell, taste or texture (Teitelbaum,

1955). He suggested use of the term "finickiness" to label the

exaggerated response to the sensory aspects of a food. Other.

results were congenial with Teitelbaum's idea. They showed that

hyperphagia and obesity developed rapidly when VMH rats were

maintained on palatable diets, but that these same symptoms were

not manifest when the diet was unpalatable. Examples of

palatable diets promoting the expression of hyperphagia were high

fat diets (Brobeck, Tepperman & Long, 1943; Carlisle & Stellar,

1969; Corbit & Stellar, 1964; Kramer & Gold, 1979), saccharin

flavoured diets (Levison, Former & Vance, 1973), dextrose added

to powdered chow (Graff & Stellar, 1962; Teitelbaum, 1955), and

sucrose solutions (Beatty, 1973; Sclafani & Xenakis, 1981;

Weingarten, 1982; Weingarten, et al., 1985). Unpalatable diets

were those adulterated with quinine (Ferguson & Keesey, 1975;

Franklin & Herberg, 1974) or diluted with kaolin (Levison, Former

& Vance, 1973».

Two central questions have emerged from the original concept

of finickiness. First, the idea that VMH rats overreact to both

positive and negative sensory attributes of a food, i.e. that

finickiness is bidirectional, has been questioned (e.g. Ferguson














































































































































































































































