Brain Research, 55 (1973) 229-233

229

© ElsevierScientificPublishingCompany,Amsterdam- Printed in The Netherlands

A comparison, of the eating i. response to hypothermic and glucoprivic
challenges after nlgra| 6-hydroxyclopamine and lateral hypotha|amic
electrolytic lesions in rats
JOHN F. MARSHALLAND PHILIP TEITELBAUM
Department of Psychology and Institute of Neurological Sciences, University of Pennsylvania, Philadelphia, Pa. 19104 (U.S.A.)

(Accepted February26th, 1973)

The lateral hypothalamus is critical to the control of feeding and drinking.
Bilateral damage to this area produces aphagia and adipsia in rats1,17 and electrical
excitation can evoke eating2 or drinking7. Yet, the neural systems mediating these
effects on eating and drinking have not been identified conclusively. The primary
pathway through the lateral hypothalamus, the median forebrain bundle, is not
essential for the maintenance of feeding, because its interruption at points either
rostral or caudal to the lateral hypothalamus has little effect on feeding11. Electrolytic
lesions in a region lateral to the median forebrain bundle, bordering on the medial
edge of the internal capsule, produce the most severe aphagia and adipsia 6,12.
Fluorescent histochemical techniques have revealed an ascending nigroneostriatal dopamine pathway which passes through this far-lateral hypothalamic
region 19. Ungerstedt suggested that damage to this pathway may be responsible for the
syndrome of feeding and drinking impairments which result from electrolytic lateral
hypothalamic lesions. By applying 6-hydroxydopamine to the substantia nigra, he
found that selective destruction of this bundle produced aphagia and adipsia is,e°.
More information concerning the deficits produced by damage of the nigroneostriatal bundle is necessary before its equivalence with the lateral hypothalamic
syndrome is established. Much is known about the feeding impairments and their
recovery after electrolytic lateral hypothalamic lesions. Rats recover from aphagia and
adipsia in a predictable sequence of stages, culminating in the ability to maintain their
weight on pellets and water 1~. Immediately after a lesion, they display sensory neglect~°, i.e., they do not localize olfactory or visual stimuli in space or tactile stimulation
of the body surface. Even after they are regulating their body weight on pellets and
water, they show persistent abnormalities in responding to regulatory challenges 3. We
have been examining the behavior of rats with 6-hydroxydopamine damage to the
nigrostriatal bundle and comparing their deficits with those seen after lateral hypothalamic lesions. One aspect of that comparison will be presented in this paper.
A normal rat overeats when it is made hypoglycemic by an injection of insulin 9
or when cellular glucose availability is decreased by injecting 2-deoxy-D-glucose 15. A
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normal animal also eats more when placed in a cold environment s. The rat with
electrolytic damage to the lateral hypothalamus shows a selective impairment in its
feeding. When placed in the cold, it overeats in a normal manner 4. Yet, it does not
overeat in response to either insulin 4 or 2-deoxy-o-glucosea, 21. We have examined the
response of rats recovered from the aphagia and adipsia produced by nigral 6-hydroxydopamine injections to see whether they show a similar selective impairment in feeding.
Stereotaxic surgery was performed on animals of the Charles River or Carworth
(CFE or CFN) albino strains. In one group of 3 animals, electrolytic damage to the
lateral hypothalamus was produced by positioning a stainless steel electrode at the
following coordinates (with reference to a flat skull): 6.0 mm anterior to the interaural line, 2.0 mm lateral to the exposed superior sagittal sinus, and 8.0 mm ventral to
the dura of the cortex. Then, 1 mA of direct current was passed for 10-15 sec on each
side. In a second group of 5 animals, 6-hydroxydopamine was injected into the substantia nigra through a 26-gauge cannula positioned 1.8 mm lateral to the superior
sagittal sinus, 2.0 mm dorsal and 3.5 mm anterior to the inter-aural line (with the
toothbar 2.5 mm ventral to the inter-aural line) 8. 6-Hydroxydopamine (Regis Chemicals) was dissolved in a solution of 0.1 ~ (w/v) ascorbic acid in isotonic saline to a
concentration of 2 mg/ml, then 2-8/zl was injected into each side at a rate of 1 #l/min.
Postoperatively, rats were fed intra-gastrically with liquid diet, and offered palatable
foods during recovery16. Rats with nigral damage recovered the ability to maintain
their body weight on pellets and water from 5 to 98 days after surgery; those with
hypothalamic lesions, from 24 to 141 days postoperatively.
After it had regained the capacity to regulate its body weight on pellets and
water, each rat was subjected to regulatory challenges. Glucoprivation was induced by
injecting 750 mg/kg of a 10 % w/v solution of 2-deoxy-D-glucose (Sigma Chemicals)
in distilled water. Food intake in the following 6 h was measured and compared with
the amount of food eaten on a previous day in the 6 h following an injection of isotonic
saline of equal volume. Eating in response to the cold was tested as follows. Records of
food eaten, water drunk, and body weight were kept for 3 days while the animal was at
room temperature (23 °C). Then, the rat was placed into a 5 °C cold box for 3 days,
during which time feeding, drinking, and body weight were again recorded daily.
Finally, the rat was returned to room temperature for 3 more days of measurement.
After the cold test, each rat was retested for response to 2-deoxy-D-glucose.
At the end of the experiment, the brains of rats with nigral 6-hydroxydopamine
injections were removed, and catecholamine levels were analyzed, using the Alice
Hogans photofluorimetric procedure 14. Striatal dopamine was found to be depleted
to 15 % of normal values (range = 0.4-33.0 %), whereas norepinephrine in the diencephalic-mesencephalic region is normal (112 % of normal control values). The telencephalon of rats with 6-hydroxydopamine is depleted of norepinephrine to 1 l o~ of
normal values.
The results of this experiment indicate that rats with damage to the nigrostriatal
dopamine bundle show the same selective feeding impairments as do those with lateral
hypothalamic lesions. As shown in Table I, normal rats overeat in response to 2deoxy-o-glucose (P < 0.01) and in the cold (0.05 < P < 0.10). None of the rats with
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