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MERKEL, A. D., M. J. WAYNER, F. B. JOLICOEUR AND R. MINTZ. Effects of caffeine administration on food and
water consumption under various experimental conditions. PHARMAC. BIOCHEM. BEHAV. 14(2) 235-240, 1981.—The
effects of caffeine on food and water intake were assessed in rats maintained under several experimental conditions. In
Experiment 1, caffeine, 3.125, 6.25, 12.5, 25.0, 50.0 or 100.0 mg/kg was injected into 23 hr food deprived, 23 hr water
deprived or ad lib animals. In Experiment 2, animals were adapted to a 21 hr food deprivation schedule and administered
the same doses of caffeine as were used in Experiment 1. Results indicate that caffeine both enhances and decreases food
and water intake and that the effects observed depend on the experimental circumstances.

Caffeine Feeding Drinking

CAFFEINE, 1,3,7 trimethylxanthine, is a widely used drug
found in coffee, tea, cola nuts, and cocoa. The drug is gen-
erally considered to be a central nervous system stimulant
[21,27]. Although there is little direct evidence supporting
this assumption, it has been shown that the drug can alter
cortical EEG recordings [4] and can increase the percentage
of spontaneously firing units in the sensorimotor cortex [3].
The fact that caffeine increases locomotor activity in animals
in a dose related manner has also been cited as support for a
central stimulating action of the drug [7, 13, 14, 19, 22, 24].

In the periphery caffeine has marked pharmacological ef-
fects. Among these, caffeine alters both carbohydrate and
lipid metabolism. The drug promotes both glycogenolysis
[6,15] and lipolysis {5, 10, 12] through activation of phos-
phorylase and lipase, respectively. Furthermore, under cer-
tain circumstances caffeine inhibits the effect of insulin on
glucose metabolism, which in certain species induces
hyperglycemia [2,25].

Considering caffeine’s effects on carbohydrate metabo-
lism, it seems likely that it would affect eating and food
intake. However, there have been few studies concerned
with the possible influence of the drug on ingestive behavior
and the effects which have been observed are contradictory.
In one study caffeine’s effect on food intake was measured
directly in ad lib animals. The results indicated that a toxic
sublethal dose of 185 mg/kg produced a transient 3 day de-
crease in food consumption [20]. More recently, the effects
of caffeine on 2 hr food intake were investigated in both ad
lib and food deprived mice. Results demonstrated that caf-

feine, 10, 20 and 40 mg/kg, increased diurnal but not noctur-
nal food consumption of ad lib mice and had no effect in food
deprived animals [11].

Studies on the effects of caffeine on water intake are also
sparse. Results of one study indicated that low doses of the
drug decrease water consumption in rats [20]. In a more
recent study, 3.125 mg/kg of caffeine increased schedule in-
duced drinking in ad lib animals but not in animals reduced to
80% body weight. On the other hand, a high dose of 100
mg/kg reduced schedule induced drinking under both condi-
tions [26].

In view of the known effects of caffeine on metabolic
processes and the paucity of other available information,
further investigation of the effects of caffeine on ingestive
behavior seemed necessary. The purpose of the present
study was to examine the effects of several doses of caffeine
on food and water consumption under a variety of experi-
mental conditions. Results indicate that caffeine significantly
affects ingestive behavior and that these effects are depend-
ent upon the dose administered and the experimental condi-
tions.

EXPERIMENT 1

The purpose of Experiment 1 was to examine the effects
of 6 doses of caffeine, 3.125, 6.25, 12.5, 25.0, 50.0 and 100.0
mg/kg on food and water intake in 23 hr food deprived, 23 hr
water deprived, and ad lib animals.
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TABLE 1
MEAN = SD FOOD INTAKE (g) FOR EXPERIMENT 1
Food Deprived Water Deprived Ad Lib

Treatment 1 Hr 1 Hr 23 Hr 1 Hr 23 Hr
Predrug Saline 16.04 + 2.83 7.00 = 0.75 15.68 = 1.6 1.78 = 1.41 25.25 = 3.01

3.125 14.14 = 7.21 7.06 + 1.40 16.71 = 1.6 3.0 + 1.66 20.51 = 7.39

6.25 16.60 = 3.19 7.05 = 1.72 16.48 = 1.5 2.0 = 1.78 25.11 = 4.97
12.5 15.38 + 3.64 6.80 = 1.69 16.28 = 2.24 2.83 = 1.12 24.16 ~ 4.3
25.0 15.08 + 2.24 7.30 = 2.49 14.92 = 2.68 2.76 = 1.18 23.48 = 2.7
50.0 15.22 = 1.51 5.70 = 1.70 13.75 + 2.35 2.83 = 1.19 19.1 =39 *
100.0 5.78 + 4.08% 1.06 + 1.43% 9.00 = 4.3 ¥ 0.26 = 0.66% 15.73 = 7.29¢%
Post drug 15.32 = 2.62 6.83 + 0.51 16.90 > 1.15 1.83 + 0.72 24.38 + 3.48

*p<0.05 Post hoc Dunnett’s Test.
tp<0.01 Post hoc Dunnett’s Test.

ip<0.01 Tukey A test indicated that this dose of caffeine decreased food intake compared to the 3.125,

12.5, 25.0 and 50.0 mg/kg doses.

Method

Animals. Eighteen male hooded rats, 300-350 g, were
placed in individual cages in a temperature controlled room,
21° = 1°C, on a 12 hr light/dark cycle. During a 10 day adap-
tation period food and water was available ad lib.

Procedure. Following the adaptation period, animals
were divided into three groups of six animals each: Group 1,
23 hr chronic food deprivation; Group 2, 23 hr chronic water
deprivation; Group 3, ad lib food and water. Once food and
water intakes stabilized in all groups, a series of IP injections
was initiated. First, all animals received 3 injections of 0.9%
saline. The data obtained on these days constituted pre-drug
baseline measures to which subsequent drug injection data
were compared. Then, animals in each group were adminis-
tered one of six doses of caffeine, 3.125, 6.25, 12.5, 25.0, 50.0
or 100.0 mg/kg in a counterbalanced order. Injections were
given every third day, 30 min prior to the test session.

Caffeine was dissolved in 0.9% saline and administered in
a volume of 1 ml/kg. Food intake to 0.1 g and water intake to
1 ml were measured immediately following the test session
for all groups. All animals were weighed daily prior to the
test session. Where appropriate, 23 hr food and water in-
takes were recorded.

Results

For each group results were analyzed by means of one-
way ANOVA'’s with repeated measures. Data collected
under pre-drug saline conditions, with each of the 6 doses of
caffeine, and under the post-drug saline condition consti-
tuted the 8 levels of the analyses. Post hoc comparisons were
made between pre-drug saline and drug injection data using
two-tailed Dunnett’s test or Tukey A tests where appropri-
ate.

For Group 1, 23 hr food deprived animals, individual
analyses were performed on 1 hr food intake, 1 hr water
intake, and 23 hr water intake. For 1 hr food intake the main
effect was significant: F(7,35)=4.64, p<0.01. A Dunnett’s
test indicated that only the 100 mg/kg dose of caffeine de-
creased food consumption, p<0.01. Water intake was also
significantly affected during the 1 hr test session,
F(7,35)=35.84, p<<0.01. A Dunnett’s test revealed that water

consumption was significantly reduced by the 100 mg/kg
dose of the drug, p<0.01. However, 23 hr water intake was
not significantly affected.

For Group 2, 23 hr water deprived animals, individual
analyses were performed on 1 hr water intake, 1 hr food
intake, and 23 hr food intake. For 1 hr water intake, the main
effect was significant, F(7,35)=103.9, p<0.01. A Dunnett’s test
indicated that the highest dose of caffeine, 100 mg/kg, signifi-
cantly reduced water intake during this interval, p <0.01, and
that the lowest dose of the drug, 3.125 mg/kg significantly
increased water intake, p<<0.05. The main effect 1 hr
food intake analysis was significant: F(7,35)=16.7, p<0.01.
A Dunnett’s test revealed that 100 mg/kg caffeine signifi-
cantly decreased food intake during the first hour, p<0.01.
The main effect for 23 hr food intake was also significant,
F(7,35)=14.9, p<0.01. A Dunnett’s test indicated that 23 hr
food intake was significantly reduced by 100 mg/kg caffeine.

For Group 3, ad lib animals, individual analyses were
carried out on both food and water intake data for the 1 hr
test session and the remaining 23 hr. All main effects result-
ing from the food intake analyses were significant: 1 hr,
F(7,35)=4.57, p<0.01; and 23 hr, F(7,35)=6.45, p<0.01. A
Dunnett’s test performed on the 1 hr food intake data indi-
cated that there were no significant differences between
pre-drug saline values and those obtained following any drug
injection. However, a Tukey A test revealed that the highest
dose of caffeine, 100 mg/kg, resulted in lower mean food
intake when compared to the 3.125, 12.5, 25.0 and 50.0
mg/kg doses, p<0.01. A Dunnett’s test performed on 23 hr
food intake data indicated that both the 50 mg/kg and the 100
mg/kg doses of caffeine significantly decreased food intake,
p<0.05 and p<0.01, respectively. The main effect of caffeine
on 1 hr water intake was significant: F(7,35)=3.84, p<0.01.
Dunnett’s test revealed that only the 12.5 mg/kg dose of
caffeine significantly increased water intake during the 1 hr
test session. Water intake was not affected by caffeine dur-
ing the remaining 23 hr.

The data for each group for both food and water intakes
are presented in Tables 1 and 2, respectively.

In summary, these results indicate that 100 mg/kg caffeine
significantly reduced food intake during the 1 hr test period
in food deprived, water deprived, and ad lib animals. Fur-



CAFFEINE AND FOOD AND WATER INTAKE

237

TABLE 2
MEAN + SD WATER INTAKE (ml) FOR EXPERIMENT 1
Food Deprived Water Deprived Ad Lib

Treatment 1 Hr 23 Hr 1 Hr 1 Hr 23 Hr
Predrug Saline 1272 = 1.72 236 = 346 222 =175 1.56 = 1.46 42.5 + 10.0

3.125 14.00 = 3.79 21.2+ 278 250=x1.2* 233 = 1.21 42.3 + 10.0

6.25 13.40 = 2.03 26.6 + 6.05 24.0 = 1.69 233 £ 1.21 395+ 85

12.5 13.80 = 1.22 22.4 +10.17 249 x 249 3.83 = 2.32% 412 + 9.7
25.0 14.40 = 2.31 286 = 6.00 223 x 337 1.83 = 1.47 45.0 = 9.6
50.0 12.40 + 2.57 28.2 = 10.01 20.5 = 2.47 1.5 =176 36.6 = 12.6
100.0 1.20 = 0931  29.0 = 11.72 4.2 = 2.54% 0.66 = 0.41 355+ 144
Post drug 13.02 = 1.69 245+ 346 23.0+232 1.96 = 1.33 440 = 99

*p<0.05 Post hoc Dunnett’s Test.
tp<0.01 Post hoc Dunnett’s Test.

thermore, 100 and 50 mg/kg of caffeine significantly de-
creased food intake in ad lib animals 23 hr following the 1 hr
test session. Water intakes during the 1 hr test period were
decreased by the highest dose of caffeine in both food de-
prived and water deprived animals. Increased water intakes
were seen in water deprived animals with 3.125 mg/kg caf-
feine and in ad lib animals with 12.5 mg/kg.

EXPERIMENT 2

The previous experiment demonstrated that caffeine in
high doses can decrease food and water intake. Although
lower doses increased water consumption in ad lib and water
deprived animals, no significant effects of caffeine on food
consumption were seen with smaller doses of the drug.
However, a more detailed examination of the data revealed
sporadic but dramatic increases in food intake following
administration of small doses of caffeine, 3.125 to 25.0
mg/kg. These increases were seen only in animals receiving
the small doses as their first injection in the counterbalanced
design. This enhancing effect of small doses was not ob-
served in animals who had previously received the two high-
est doses of the drug, 50 or 100 mg/kg. The development of
tolerance in these animals might explain the ineffectiveness
of low doses in augmenting food intake. Indeed, it has been
shown that tolerance occurs rapidly to certain pharmacolog-
ical effects of caffeine including the activity stimulating ef-
fect [23] and the diuretic effect [21]. Also, the effect of the
drug on schedule dependent and schedule induced behaviors
dissipates following repeated administration of caffeine [26].
The purpose of the present experiment was to investigate the
effects of acute injections of caffeine on food and water in-
take in food deprived rats. The same six doses of caffeine
utilized in Experiment 1 were administered.

Method

Animals. Thirty-six male hooded rats, 300-350 g, were
placed in individual cages in a temperature controlled room,
21° = 1°C, maintained on a 12 hr light/dark cycle. Purina Rat
Chow was presented ad lib for a brief adaptation period and
was presented in galvanized hanging feeders attached to the
outside front of the cage. Water was available ad lib and
presented in 100 ml graduated plastic cylinders. Body

weight in g, food intake to 0.1 g, and water intake in ml were
recorded daily.

Procedure. Once animals had habituated to the feeders a
21 hr food deprivation schedule was imposed. -Each day
thereafter, animals were weighed and water tubes removed.
One half hour later, premeasured rat chow was placed in the
feeding cups for 3 hr and water tubes were returned. Food
intake was measured after 30 min, 1 hr, 2 hr, and 3 hr of the 3
hr feeding session. Water intakes were measured after the
same intervals and also after 23'/2 hr.

Once total 3 hr food intake stabilized, animals were di-
vided into six equal groups matched according to 3 hr food
intake on the last 3 days of the stabilization period. The data
collected on these days represented baseline data and were a
control for the effects of injection. On the next three days,
animals were injected with 0.9% saline IP, 30 min prior to the
test session. The data obtained on these days constituted
pre-drug saline measures to which subsequent drug injection
data were compared. On the Treatment Day, each group was
injected with one of the following doses of caffeine, 3.125,
6.25, 12.5, 25.0, 50.0 or 100.0 mg/kg IP, 30 min prior to food
presentation. Caffeine was dissolved in 0.9% saline and in-
jected in a volume of 1 mlkg. On the following 3 days no
injections were administered. The data collected on these
days constituted post drug measures of any residual effect of
caffeine.

Results

Three hour cumulative food intake data were analyzed by
means of a 6x6 ANOVA with repeated measures on the last
factor. The factors included in the analysis were Doses and
Days. Each of the six doses of caffeine administered on the
Treatment Day contributed to one level of the dose factor.
Data collected under baseline, pre-drug saline, Treatment,
and each of the 3 post drug days constituted the levels of the
Day factor. Results indicated a significant main effect for
both factors: Dose, F(5,30)=2.82, p<0.05, and Day,
F(5,150)=10.98, p<0.01. A significant DosexDay interac-
tion was also obtained, F(25,150)=2.19, p<0.01, and was
further analyzed by means of simple main effects analyses at
each level of the Dose factor. Except for the lowest dose,
3.125 mg/kg, significant main effects were found at each level
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of the factor: 6.25 mg/kg, F(5,150)=2.27, p<0.05; 12.5
mg/kg, F(5,150)=4.9, p<0.01; 25.0 mg/kg, F(5,150)=3.92,
p<0.01; 50.0 mg/kg, F(5,150)=8.4, p<0.01; and 100 mg/kg,
F(5,150)=6.59, p<0.01. Post hoc Dunnett’s tests were then
performed and revealed that in comparison to pre-drug saline
day, the cumulative food consumption of Treatment Day
was significantly increased by 6.125 (p <0.05), 12.5 (p<0.05),
25.0 (p<<0.01), and 50 mg/kg (p <0.05) doses. In addition, the
administration of the 50 mg/kg dose resuited in a significant
decrease in 3 hr food intake on the first post drug day
(p<<0.05). Finally, the 100 mg/kg dose of caffeine signifi-
cantly decreased cumulative 3 hr food intake on the Treat-
ment Day (p<<0.01) and this effect endured for the next two
post drug days (p<<0.01). These results are illustrated in Fig.
1, where mean cumulative 3 hr food intake is presented for
each dose as a function of days.

Individual 6x6 ANOVA’s with repeated measures were

also performed on the food intake data obtained during the
1st hr, 2nd hr, and 3rd hr of the test session. Only the 2nd hr
analysis proved significant: Days, F(5,150)=42.94, p<0.01;
DosexDays, F(25,150)=1.75, p<0.05. The significant in-
teraction was analyzed by simple main effects analyses car-
ried out at each level of the dose factor. Significant main
effects were found at each level of this factor: 3.125 mg/kg,
F(5,150)=4.75, p<0.01; 6.25 mg/kg, F(5,150)=2.61, p<0.05;
12.5 mg/kg, F(5,150)=11.21, p<0.01; 25.0 mg/kg, F(5,150)
=22.25, p<0.01; 50 mg/kg, F(5,150)=7.46, p<0.01; and 100
mg/kg, F(5,150)=4.12, p<0.01. Post hoc Dunnett’s tests
indicated that each dose tested, including the 100 mg/kg,
increased 2nd hr food intake on the Treatment Day, p<0.01.
These results are illustrated in Fig. 2 where mean cumulative
2nd hr food intake is presented for each dose as a function of
Days.

The effects of caffeine on water intake were also exam-
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TABLE 3
MEAN + SD CUMULATIVE 3 HR WATER INTAKES (ml) IN 21 HR FOOD DEPRIVED RATS

Dose Baseline Predrug Treatment Postdrug Postdrug Postdrug
mg/kg Saline Day Day 1 Day 2 Day 3

3.125 213 =+28 200=17 260+ 3.7 196= 103 23.6 = 3.1 208 = 2.9

6.25 23.0 = 6.1 22+54 293+ 53 236=x 3.0 24343 232 +29
12.5 248 + 2.0 25025 308+ 1.9%* 223+ 42 23237 26.5 = 6.5
25.0 233 + 30 23.5+27 268+ 23 20+ 1.2 235+43 24.0 + 3.5
50.0 24.1 = 2.1 241 +17 215+ 28 212+ 2.5 222=+21 242 + 2.3
100.0 238+ 1.5 246 + 2.4 14.0 + 10.0t 18.8 = 2.1 22.1 + 4.6 242+ 1.3

*n<0.05 Post hoc Dunnett’s Test.
1p<0.01 Post hoc Dunnett’s Test.

ined. Individual 6x6 ANOVA’s with repeated measures on
the Day factor were performed on the 1st hr, 2nd hr, 3rd hr
cumulative 3 hr and remaining 20!/ hr water intake data.
Significant results were found only in the cumulative 3 hr
water intake data: Day factor, F(5,25)=4.17, p<0.01; and
DosexDay interaction, F(25,150)=5.54, p<0.01. Simple
main effects analyses at each level of the Dose factor re-
vealed the following significant effects: 3.125 mg/kg,
F(5,150)=4.63, p<0.01; 6.25 mg/kg, F(5,150)=5.09, p<0.01;
12.5 mg/kg, F(5,150)=7.06, p<0.01; and 100 mgksg,
F(5,150)=13.27, p<0.01. Post hoc Dunnett’s tests demon-
strated that 3.125 mg/kg, 6.25 mg/kg, and 12.5 mg/kg in-
creased cumulative 3 hr water intakes on the Treatment Day
(p<0.01) and that 100 mg/kg decreased water intake on the
Treatment Day (p <0.01). No other comparisons were signif-
icant. These results are presented in Table 3.

In summary, caffeine administered in doses of 6.25, 12.5,
25.0 and 50.0 mg/kg significantly increases cumulative 3 hr
food intake in 21 hr food deprived rats, while 100 mg/kg of
the drug significantly decreases 3 hr food intake. The admin-
istration of 50 mg/kg of caffeine on the Treatment Day results
in a significant reduction in 3 hr food intake on the first post
drug day. Injection of 100 mg/kg produced a more prolonged
effect, such that 3 hr food intakes were significantly de-
pressed on the 2 subsequent post drug days. The effects of
caffeine on 3 hr food intake are most pronounced during the
2nd hr of feeding, where all doses of the drug significantly
enhanced food consumption. Water intake was similarly af-
fected by caffeine administration. However only cumulative
3 hr water intakes were altered by the drug and the 3 lowest
doses produced a significant increase in water consumption
and the highest dose produced a significant decrease.

DISCUSSION

Results demonstrate that caffeine can affect ingestive be-
havior and the effects depend upon the experimental cir-
cumstances. In Experiment 1, several doses of caffeine were
injected in a counterbalanced order in 23 hr food deprived,
23 hr water deprived, and ad lib animals. Only the highest
dose administered, 100 mg/kg, decreased both food and
water intakes during the 1 hr test session. Also, in this exper-
iment, a slight but significant increase in 1 hr water con-
sumption was observed following the injection of 3.125
mg/kg in water deprived animals and 12.5 mg/kg in ad lib
animals. Long term effects of caffeine on ingestive behavior

were also observed. The decreased effect of 100 mg/kg on
food intake persisted in both ad lib and water deprived
animals throughout the remaining 23 hr while the effect of
the drug on water intake was no longer apparent. Prolonged
effects were also obtained following the administration of 50
mg/kg caffeine. While this dose was ineffective in altering
either food or water intake in any group during the 1 hr test
session, it produced a significant decrease in food consump-
tion during the remaining 23 hr for both ad lib and water
deprived animals.

The effects of caffeine on food consumption were more
pronounced in Experiment 2 where the same doses were
administered acutely to 21 hr food deprived animals. In that
experiment, 6.25, 12.5, 25.0 and 50.0 mg/kg caffeine signifi-
cantly increased cumulative 3 hr food intake on the Treat-
ment Day while 100 mg/kg significantly decreased consump-
tion on this day. On the first post drug day, the results
demonstrated that both 50 and 100 mg/kg doses significantly
decreased cumulative 3 hr food intake. The diminished food
consumption produced by the 100 mg/kg dose persisted
throughout the 2nd post drug day. The effects of the drug on
water intake were similar but less prominent. The 3 lowest
doses tested significantly increased cumulative 3 hr water
consumption while the highest dose significantly decreased
water intake. No long term effects of the drug on water in-
take were observed.

The immediate anorexia produced by the 100 mg/kg dose
of caffeine in both experiments is consistent with the results
of other studies which have demonstrated both decreased
activity [13,22] and decreased food intake [20] following high
doses of the drug. The prolonged decrease in food intake
observed following the administration of both the 50 and 100
mg/kg doses is more difficult to explain. This effect, which
was seen up to 2 days following drug injection, cannot be
attributed to a direct pharmacological action of the drug
since the half-life of the drug is approximately 2 to 2.8 hr.
Thus no significant amount of the drug remains 24 hr after
administration [9,21]. A residual conditioned taste aversion
might account for the post drug day decreased consumption.
However, such an explanation is unlikely since it has been
shown that aversion to a taste stimulus cannot be produced
to a taste stimulus to which animals have been adapted prior
to conditioning [1], as was the case in this experiment. Thus,
the basis for the observed anorexia induced by high doses of
the drug remains obscure.

The results of Experiment 2 are especially interesting be-
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cause they demonstrate that low doses of caffeine enhance
food intake of 21 hr food deprived animals. This finding is
inconsistent with previously reported results which indicated
that caffeine administration increased food intake of ad lib
but not 21 hr food deprived mice [11]. This discrepancy
might be due to procedural differences including species
utilized, length of test session, and time of injection.

The increase in activity associated with caffeine adminis-
tration might have contributed to the augmented feeding re-
sponse observed following the injection of 6.25, 12.5, 25.0
and 50.0 mg/kg of the drug. However, it has been shown that
amphetamine, another central nervous system stimulant, in-
duces marked anorexia at doses which result in hyperactiv-
ity. This effect of amphetamine has been reported to occur in
both food deprived and satiated animals [8,11]. Therefore, an
activity increase does not provide an adequate explanation
of the results obtained in Experiment 2.

The increase in food intake might be related indirectly to
the less prominent but significant increase in water con-
sumption. Possibly, the relatively weak diuretic effect of caf-
feine [21] induced animals to drink more which then led to
enhanced food consumption. But this hypothesis is tenuous.
While the lowest dose tested, 3.125 mg/kg increased drink-
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ing, it did not affect food intake. Also, both 25.0 and 50.0
mg/kg caffeine significantly increased 3 hr food consumption
without producing a concomitant increase in water intake.
Therefore, in this Experiment at least, the effects of the drug
on food intake can be readily dissociated from the less obvi-
ous effects of the drug on drinking behavior.

The results of Experiment 2 might reflect a direct effect of
caffeine on metabolic processes. It has been shown, both in
vitro and in vivo, that caffeine can produce a decrease in
blood glucose levels. In vitro, caffeine introduced into a
medium containing various glucose concentrations induces
insulin release from pancreatic beta cells but only when the
concentration of glucose approximates or exceeds physiolog-
ical levels of 100 mg/100 ml [18]. In vivo, administration of
caffeine results in a marked hyperglycemic response in ge-
netically bred obese mice but a significant decrease in blood
glucose concentrations in their lean littermates [17]. It is
possible that the enhanced consumption of food observed in
Experiment 2 was in response to a caffeine induced hypogly-
cemia.

Obviously, further experimentation is required before the
relationship between caffeine’s pharmacological effects and
its effects on ingestive behavior can be firmly established.
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