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Following adrenalectomy rats increase their 
intake of saline solutions (RICHTER, 1936). This 
is a direct result of increased sodium need due to 
loss of body sodium since its magnitude is 
immediately enhanced after severe depletion 
(EpSTEIN and STELLAR, 1955) and is decreased 
by hormone treatments which reduce the loss 
(RICHTER, 1956). The precision ofthis apparent 
regulation has never been, but could be, measur-
ed by determining the reduction in daily saline 
intake during intragastric saline infusion (KISSI-
LEFF, 1972). The precision of regulation of 
drinking has been similarly measured by intra-
gastric infusions (KISSILEFF, 1969, 1973) and 
recent work in feeding has shown that the 
precision of regulation in response to intragast-
ric infusions can be greatly enhanced when 
injections vary with the animals' spontaneous 
feeding cycles (QUARTERMAIN, KISSILEFF, SHA-
PIRO, and MILLER, 1971). The present experi-
ments were therefore undertaken to determine 
whether a similar phenomenon would apply to 
sodium regulation. 

Adrenalectomized female rats with well de-
monstrated adrenal insufficiency (body weight 
loss of 12 to 36 gm during 4 days of sodium 
deprivation and subsequent 3 %-saline intakes 
in excess of a mean of 20 ml. during 4 days) were 
fitted with chronic intragastric tubes (KISSILEFF, 
1972) under pentobarbital anesthesia (25 mg/ 
kg). Following recovery from surgery, which 
often took several weeks and required occasio-
nal feeding of palatable foods and fluids 
(sucrose-saline solutions, sweetened condensed 
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milk), patterns of 3% saline intake were collec-
ed for 6 ·to 10 days in each of four rats, using 
automatic data collection and recording devices 
(drinkometer, print-out counter). Water, food 
(Purina lab chow pellets) and 3 % saline were 
always freely available and their intakes were 
measured daily. After this baseline period, each 
rat was infused for 2 to 5 consecutive days with 
3 % saline solution in volumes whose total 
approximated the rat's daily saline intake during 
the baseline period. Two temporal paradigms of 
infusion were used at least once in each rat: 1) 
continuous infusion (once per minute in small 
aliquots); 2) in a pattern which simulated the 
spontaneous pattern of oral intake as determi-
ned from computerized analysis of the average 
amounts taken during periods of time when draft 
frequency was highest. 

The results were as follows: 1) Intragastric 
infusion of saline resulted in a 60 to 70% 
reduction in 24-hr saline intake, but only rarely 
completely suppressed saline intake when the 
amounts infused approximated those normally 
drunk by the rats (i.e. infusions ranged from 97 
to 108% of preinfusion intakes) (Fig. 1). Sup-
pression efficiency (ml. reduction in intake per 
ml. infused, expressed as percentage) ranged 
from 57 to 70%. 2) Infusions of less than 100% 
of preinfusion intake resulted in less suppression 
of intake but greater suppression efficiency 
(Table 1). 3) Water and food intakes were not 
significantly affected by the infusions. 4) The 
suppression efficiency did not vary with the 
temporal paradigm of the infusions (Fig. 1). 
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5) During infusions in the pattern which appro-
ximated the spontaneous saline drinking pat-
tern, reduction in intake occurred by a reduc-
tion in both the mean size and frequency of 
drafts. 

These results show that there is a determinant 
of saline intake in the adrenalectomized rat 
which is undeniably homeostatic, or else saline 
intake reduction alone would not have occurred. 
Second there is a non-homeostatic determinant 
which may require either the fulfillment of an 
oral urge or reflects the influence of learning, 
hence the failure of infusions of 100% of intake 
to completely suppress saline drinking. Alterna-

Table 1. Effect of patterned saline infusions on mean 
daily saline intakes with infusions at two fractions of 
baseline intake 

Mean 
amount 
infused 
(ml.) 

11.2 
(10.8-
11.6) 

Mean daily saline intakes 
Before infusion During infusion 
Intake Number Intake Number 
(ml.) of (ml.) of 

days days 

Infusion at 50% of baseline intake 

22.0 8 
(15.0-
25.8) 

intake 
10.3 2 
(7.6-
13.0 

Infusion at 100% of baseline intake 

Suppression 
efficiency 
(%) 

104 

16.8 
(16.0-
18.0) 

16.4 8 5.1 4 67.2 
(12.2- (1.1-
21.8) 7.7) 

Note: Both sets of infusions were made into the same 
rat (AD-lO). Approximately 2 mo. intervened be-
tween these two infusions. 
Numbers in parentheses are ranges. 

Fig. 1. Effect of saline infusions on mean 
daily saline, water, and food intakes of four 
adrenalectomized rats. The left bar of each 
pair shows the effect of patterned in-
fusions and the right, the effects of con-
tinuous infusions. During saline infusion, 
the top line shows the amount drunk (unfilled 
bars), the amount infused (filled bars), and the 
total amount ingested (stippled bars). Lines 
within each bar are the ranges of the average 
daily intakes for each of the four rats 

tively, the failure to completely eliminate saline 
drinking may reflect our inability to simulate and 
predict the animal's needs by examination of the 
pattern of saline ingestion alone. 

Thus the efficiency of suppression of saline 
intake (57 -71 %) is less than the efficiency of 
suppression of food intake during patterned 
infusion (86 %), but about the same as for food 
intake with continuous infusions (61 %), but the 
variability in time of saline bouts appeared by 
inspection to be greater than the variability in 
food intakes. of the previous work (QUARTER-
MAIN, KISSILEFF, SHAPIRO, and MILLER, 1971). 
The efficiency of suppression in the present 
experiments should also be compared with the 
findings of NACHMAN and VALENTINO (1966) in 
a short term test in which loads of 10.1 ml. 
intragastrically were much less effective in sup-
pressing drinking in a test 2 1/2 hr later than was 
drinking of saline. 

The suppression efficiencies calculated from 
their data indicate that intra gastric saline is 
much less effective (28.4 %) in a short term, than 
in a long term test, such as the present, in 
suppressing oral intake. It therefore follows that 
the relative suppression effectiveness of intra-
gastric loads of saline decreases as the animal 
becomes more deprived, and hence deprived 
animals are less attentive to internal cues and 
more attentive to external signals than are 
non-deprived animals. These findings may have 
application to other ingestive behaviour as well. 
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