
micron. The constituents with higher vapor pressures 
than lithium are deposited beyond the lithium, and 
those with lower vapor pressures than lithium are 
either deposited before it or remain with the undis- 
tilled charge material. 
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Differential Dietary Choices of Albino 
Rats Occasioned by Swimming1 

William J. Griffiths, Jr., and T. J. Gallagher 
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Claude Bernard (I) first enunciated the principle 
of the constant internal environment. Later Cannon 
(2) extended the concept in the field of physiology 
and spoke of the steady state, or homeostasis. 

Richter ( 3 )  was the first to  employ the concept of 
homeostasis in the area of behavior when he and his 
associates reported that rats were able to grow and 
thrive on a self-selected diet containing as many as 
1 5  purified foodstuffs. Richter (4) also reported that 
when particzular "part-regulators" of body balance 
were removed, such as  the adrenal glands, the total 
organism through its behavior in  a free dietary choice 
situation would compensate fo r  the loss of the '(part- 
regulators" and, in the case mentioned, would consume 
excessive amounts of sodium chloride and thus remain 
alive in spite of bilateral adrenalectomy. Similar ob- 
servations on increased calcium and decreased phos- 
phorus intakes of parathyroid-ectomized rats have 
been interpreted homeostatically by Richter and Eck- 
ert ( 5 ) .Pancreatectomized rats were found to ingest 
large amounts of water and to select fats and protein 
and refuse carbohydrate, thus losing the symptoms of 
diabetes (6) .  From these and similar studies (7,  8 ) ,  
Richter and his associates concluded that behavior 
itself could act as  a homeostatic mechanism for  the 
total organism. 

The present study was designed to investigate 
further the concept of homeostasis a t  the level of the 
total organism, the behavioral level. Specifically, we 
were interested to determine whether, after swimming 
in a tank of water until symptoms of exhaustion were 

1 Supported in part  by a grant-in-aid from the Research 
and Derelopmeat Board, Department of the Army, Contract 
No. DA-49-007-MD-271, and in part  by the Graduate School 
of the University of Mississippi. The opinions expressed are  
those of the authors and are  not necessarily held by any 
branch of the Armed Services. 

TABLE 1 
COMPARISONSOF FOOD OFSELECTIONSTEN RATS ON 

MODIFIEDSELF-~ELECTIONDIET PRIOR TO AND 

DURING SWIMMING 

Av. 

Food  Av'intake intake Level of 
element during significance 

rest ming, cc 

Dextrose 
Saccharine 

3.69 cc 
3.46 cc 

43.00 
2.40 

11.30 
0.31 

Beyond 0.1% 
Not signif. 

Water 20.53 cc 6.71 3.97 1 %  
McCollum 12.74 g 5.02 2.22 Not signif. 

evident, rats would choose between calorically useless 
saccharine and valuable dextrose. 

Ten Wistar inbred male albino rats, averaging 250 g 
body weight a t  the start of the study, were used as  
subjects. The diet of this group, a modified self-selec- 
tion type, consisted of the following: in  solution form 
-20% solution of dextrose, 0.15% solution of sac-
charine distilled water ; in solid form-McCollum stock 
diet. The solutions were presented in 100-ml gradu- 
ated inverted bottles affixed to specially constructed 
living cages. The solid was available in a nonspillable 
food cup placed within the living cage. The positions 
of the solutions were switched in a random manner to 
prevent establishment of position habits. Daily records 
were kept on the quality and quantity of dietary 
choices during a n  $-day "rest period.'' Following this 
period was a 14-day interval during which the ani- 
mals were swum daily in a n  inverted glass bell jar  
containing moderately warm water fo r  a n  average of 
1h r  50 min, or until distress was evident. 

Table 1shows the average daily dietary selections 
of the 10 subjects during the $-day rest period and 
the 14-day swimming period. 

The data treated statistically, using the F and T 
tests, indicate that significantly more dextrose was 
consumed during the swimming period in comparison 
with the rest period. No significant differences were 
found in the amounts of saccharine and McCollum 
diet chosen during the two periods. 

The results of this study make it  apparent that rats 
will alter their dietary selections in  relation to  the 
requirements of the situation. They tend to prefer a 
calorically valuable substance to a similar tasting but 
calorically useless substance when forced to expend 
energy. 
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