
The alcohol-deprivation effect in monkeys 
(The amount consumed was 
considered part of the previous day's 
intake.) Then the bottle was filled 
with the next higher concentration. 
This procedure was followed for 20 
days. Then they were alt given a 20% 
solution for the remaining 2 days of 
the initial-access period. A 6-day 
alcohol-deprivation period followed. 
Then the 20% alcohol sol ution was 
again made available, for the final 10 
days. 

J. D. SINCLAIR 
University of Oregon, Eugene, Ore. 97403 

One stumptail and four rhesus monkeys were given free access to solutions of 
ethyl alcohol (increasing from 7% to 20% v/v) for 22 days. A subsequent 6 days 
without alcohol produced a significant increase in alcohol consumption when it 
was first made available again. Such an "alcohol-deprivation effect" is similar to 
that previously seen with rats. Unlike the rats, the monkeys frequently appeared 
to drink 10 intoxication. 

Various strains of rats have been 
found to increase temporarily their 
intake of ethyl al co hol following a 
1-week interruption in their access to 
it (Sinclair & Senter, 1967, 1968; 
Sinclair, 1971). This behavior has been 
designated the "alcohol-deprivation 
effect" (ADE). In the present 
experiment, monkeys were tested to 
see if they, too, would show an ADE. 

METHOD 
The Ss were one stumptail and three 

rhesus male monkeys. [Data from an 
additional rhesus (Alte) were lost, due 
10 his pulling the plug out of his 
alcohol bottle on Day 29.] Each had 
been used in a wide variety of learning 
experiments in previous years, but 
they had not been used during the 
year preceding this study. They had 
had no previous experience with 
alcohol. The stumptail, Clarence, had 
h ad electrodes implanted in his 
forebrain for 2 months, 3 years prior 
to this study. The initial weights were: 
Charlie, 8.8 kg; Lee, 11.8 kg; Zooey, 
10.2 kg; and Clarence, 14.3 kg. They 
showed virtually no changes in weight 
during the experiment. They all were 
approximately 8 years old. 

Alcohol solutions were available 
from 250-ml bottles with rubber 
stoppers and meta! spigots. 

Water was continually available 
from a fountain in each cage, but the 
quantity consumed could not be 
measured. All data were, therefore, 
converted to the milliliters of absolute 
alcohol consumed daily by each 
monkey, divided by his weight in 
kilograms. 

The routine treatment of the 
monkeys was not altered. The 
monkeys were removed approximately 
once a week from their ho me cages, 
for 3 to 4 h, for cleaning of the room, 
and alcohol was not availahle to them 
during these times. They were fed 
their regular diet of Purina monkey 
chow and froit. 

All monkeys were initially given a 
7% vIv solution of ethanol and then 
were progressively switched to 
concentrations of 10%, 12%, 15%, and 
eventually 20% vIv. If an animal 
emptied his bottle in a single day, the 
bottle was refilled and he was given an 
additional 20 min to drink from it. 
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Fig.1. (a) The mean daily rate of alcohol consumption for the four monkeys. 
Notice the increase during the initial access period (Days 1-22) and the large, hut 
temporary, increase immediately following the alcohol-deprivation period 
(ADP). (b) During the first 20 min after alcohol was again made available (on 
Day 29, following the ADP), the monkeys consumed it at such a rapid rate that 
had they continued drinking at this rate for 24 h, they would have drunk nearly 
35 ml of absolute alcohol/kg/animal. This is much higher than the aleohol 
consumption rate during a similar 20·min interval not preceded by alcohol 
deprivation (i.e., on Day 22, immediately after bottle filling). It is also much 
higher than the mean daily rate of alcohol eonsumption, shown in Frame a and 
shown again as the solid line at the bottom of Frame b. (e·f) Individual alcohol 
consumption reeords. 
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RESULTS AND DISCUSSION 
Each of the four animals drank 

more alcohol on the first day 
following deprivation (Day 29) than 
on any of the 22 prior days of initial 
access (see Fig. 1a). Their mean 
alcohol consumption on Day 29 was 
significantly higher than on the last 
day before deprivation (No. 22) 
(t = 4.77, df = 3, p < .02). 

Two of the monkeys, Lee (Fig. 1d) 
and Clarence (Fig. lf), showed 
patterns of consumption similar to 
those presented by rats: after drinking 
a massive quantity of alcohol on the 
first postdeprivation day, they 
grad ually decreased their intake, 
eventually returning to their level 
before deprivation. Zooey (Fig. 1e) 
showed a somewhat similar pattern, 
except for 2 days of unexpected high 
consumption. Charlie, who was the 
most gentle and least aggressive 
monkey, differed from the others in a 
number of ways. Before deprivation, 
bis alcohol consumption was markedly 
lower than the other monkeys'. After 
deprivation, he did increase his alcohol 
intake, but unlike the others, he 

remained at the higher level. 
When alcohol is first retumed to 

rats, following deprivation, they 
immediately begin drinking it, in bouts 
up to 10 rnl, sometimes lasting over 
5 min (Sinc1air, 1971). Figure 1b 
illustrates the corresponding massive 
alcohol intake by the monkeys during 
the fust 20 min after the resumption 
of access to alcohol. This is compared 
with the consumption during the first 
20 min after bottle filling on Day 22. 
(The bottles had been filled twice on 
Day 21, to insure that all the monkeys 
had alcohol remaining when they were 
refllied on Day 22.) 

A similar heavy intake of alcohol 
was often seen during the first 20 min 
after bottle refilling, if the monkey 
had emptied his bottle the previous 
day (i.e., after a self-induced 
alcohol-deprivation period of only a 
few hours.) Zooey once drank 170 ml 
of 15% alcohol solution in 20 min and, 
consequently, was barely able to 
remain upright for the next several 
hours. All of the monkeys, except 
Charlie, frequently drank to the point 
of showing signs of intoxication, such 

as lack of coordination, resting their 
heads against the sides of the cages, 
lying in corners, and not responding to 
humans or food. This intoxication was 
reported by the caretakers and 
correlated weH with the quantities of 
alcohol consumed. The monkeys' 
drinking to intoxication was 
surprising, since, with the possible 
exception of hedgehogs (Arvola & 
Fosander, 1961), the only creatures 
previously reported to show this rather 
irrational behavior, completely 
voluntarily, were humans. 
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