
The rat's preference for saline solutions 
as measured by licking reinforced 
on a variable interval schedule) 

Predrinking or pre loading different volumes of water or 
0.9% saline reduced the rate of licking reinforced with 0.11 
ml of water or 0.9% saline on a I-min. VI schedule. Saline 
pretreatment always had less effect on the licking response 
than comparable volumes of water. These results replicate 
previous findings and confirm the utility of lick rate on a VI 
schedule as a measure of motivation and incentive value. 

In a recent study, a new technique for measuring 
thirst motivation and the incentive value of liquid re
wards was described, in which lick rates were recorded 
in rats reinforced with water on variable- or fixed
interval schedules (Stricker & Miller, 1965). This 
procedure was found to be as sensitive an index of 
thirst as the volume consumed ad lib, the standard 
measure of thirst, without having its disadvantageous 
satiation effects. The present study further illustrates 
the utility of this new technique, by replicating various 
aspects of the well-documented preference by rats of 
dilute saline solutions. 
Method 

Subjects. The Ss were six male albino rats of the 
Sprague-Dawley strain, approximately 120 days old and 
weighing 350-400 gm at the beginning of the experiment. 
They were individually housed in standard mesh-wire 
cages in a well-illuminated, temperature-controlled 
room. 

Apparatus. A complete description of the apparatus 
was given in a previous report (stricker & Miller, 
1965). Briefly, it consisted of a small Plexiglas cage 
in which S could obtain water by licking a recessed 
stainless steel drinking tube. Each lick completed a 
circuit which operated a solenoid valve controlling the 
delivery of the 0.11 ml reinforcement on a 1-min. vari
able interval (VI) schedule. A second drinking system, 
delivering 0.11 ml of physiological (0.9%) saline as a 
reinforcement, was also presented at the same single 
location, although only one tube was made available 
during each test session. 

Procedure. For one week prior to training, Ss re
ceived their total water intake in 1 hr. of ad lib drink
ing in home cages each day; Purina Lab Checkers were 
always available except during this hour. During the 
next 6-9 days, Ss were placed in the apparatus each 
morning for 30 min. and trained to lick for water on a 
1-min. VI schedule. They were then returned to their 
home cages, permitted ad lib water for 30 min., and 
then water-deprived for 23 hr. under ad lib food condi-

Psychon. Sci., 1966, Vol. 5 (5) 

EDWARD M. STRICKER2 
YALE UNIVERSITY 

tions. Testing began when Ss' total licking responses 
in the 30-min. trials fluctuated less than 5% over four 
successive days. For the subsequent 16 days Ss were 
given distilled water (W) or 0.9% saline (S) to drink 
before placing them in the apparatus, where they re
ceived either water or 0.9% saline on a 1-min. VI 
schedule. (These conditions will be referred to as 
W-W, W-S, S-W, and S-S to indicate the fluids pre
drunk and used as a reinforcement, respectively.) 
The volumes predrunk represented 0%. 25%, 50%. or 
75% of their mean daily water consumption. as averaged 
in the preceding 4-day period. These three variables, 
Le., the type of fluid predrunk, the volume of fluid pre
drunk, and the type of fluid obtained as a reinforcement, 
were associated in a balanced factorial design and ran
domly assigned to the Ss. 

After a comparable period of pretraining, this proce
dure was repeated for another 16 days on the same six 
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Fig. 1. The mean total licking responses, reinforced with water 
(W) or 0.9% saline(S) on a VI schedule, of six rats after predrinking 
(Upper) or preloading (Lower) of different volumes of water or 
0.9% saline. 
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Ss which, instead of predrinking, now received the fluids 
through an oral catheter (0.217 cm O.D.). 
Results 

Two four-way analyses of variance revealed that each 
of the three treatment effects was statistically signifi
cant regardless of whether the fluid was predrunk or 
preloaded. As Fig. 1 shows, the Ss licked more when 
saline rather than water was predrunk (or preloaded), 
when the amount of fluid predrunk (or preloaded) was 
small, or when saline rather than water was the rein
forcement. In addition, the mean total licks of the 
six Ss during the 30-min. sessions were inversely 
related to the amount of fluid predrunk or preloaded, 
and a highly significant linear trend was found for each 
of the eight conditions (p < .001). 

To study the differences between trea~ments, the 
eight slopes for each S were determined by the least
squares method and collectively analyzed in an 8 by 6 
single factor design with repeated measurements 
(Winer, 1962). The results of these analyses revealed 
that the slopes under S-S and W-W conditicns were 
significantly different from the other slopes under pre
drink conditions (p < .05). That is, increased predrinking 
had significantly less effect on the licking response 
when saline was both predrunk and used as thE: rein
forcement, and had significantly more effect when water 
was used in both instances. These results were com
parable to those obtained when the fluids were pre loaded , 
although not all of the differences were still significant. 

The licking rates for saline and water reinforcements 
virtually coincided when no fluid was predrunk or pre
loaded. A ceiling effect (i.e., an inadequacy of the mea
sure, making high thirst states indistinguishable) was 
contraindicated, however, by a 25% increase in response 
for water after pretreatment with hypertonic saline. 
Discussion 

The significant decreases in licking responses fol
lowing increaSing preloads of water, and the increased 
response rate when saline was preloaded instead of 
water, parallel similar effects of these treatments on 
ad lib water intake (O'Kelly, 1954; stellar, Hyman, & 
Samet, 1954) and on bar-pressing performance (O'Kelly 
& Falk, 1958). Licking on a VI schedule also yields 
essentially the same results as brief exposure 2-bottle 
preference tests (Falk & Titlebaum, 1963; Young & 
Falk, 1956), with respect to the rat's preference for 
saline over water when relatively satiated (i.e., after 
considerable predrinking) and the absence of such 
preference when thirsty. Since only small volumes of 
fluid were consumed in these experiments (a maximum 
of 3.3 ml in the present 30-min. sessions), it seems 
more likely that gustatory factors rather than gastric 
or postingestional effects were operating. By limiting 
fluid intake, the present procedure avoids the short
comings of single-bottle ad lib situations (0 'Kelly, 
1954; Weiner & Stellar, 1951) in which the greater 
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intake of saline than water might be interpreted as due 
to the comparative inability of isosmotic saline to 
quench thirst (Mook, 1963). These different satiating 
properties of the two fluids were demonstrated in the 
present experiment when the saline had a smaller 
effect on the licking response than did comparable 
volumes of water, both under preload and predrink 
conditions. Thus the present technique apparently con
stitutes a sensitive one-bottle, brief exposure paradigm 
for testing fluid preferences. 

Finally, the somewhat steeper slope when com
parable volumes of fluid were predrunk instead of pre
loaded in each of the four conditions confirms previous 
observations that fluids injected directly into the 
stomach do not reduce thirst as much as comparable 
volumes of the same fluid drunk normally by mouth 
(Miller, Sampliner, & Woodrow, 1957). 

In sum, the present findings have confirmed an earlier 
report that licking reinforced on a schedule is a good 
measure of thirst and incentive values (stricker & 
Miller, 1965), by demonstrating in a single study various 
aspects of the well-known preference by rats of dilute 
saline solutions to water which have been indicated by 
a variety of other techniques in many separate studies. 

References 
Falk, J. L., & Titlebaum, L. F. Saline solution preference in the 

rat: further demonstratio~s. J. compo physiol. Psychol., 1963, 
56, 337-342. 

Miller, N. E., Sampliner, R. I., & Woodrow, P. Thirst-reducing 
effects of water by stomach fistula vs. water by mouth measured 
by both a consummatory and an instrumental response. J. compo 
physiol. Psychol., 1957, 50, 1-5. 

Mook, D. G. Oral and postingestional determinants of the intake of 
various solutions in rats with esophageal fistulas. J. compo 
physiol. Psychol., 1963, 56, 645-659. 

O'Kelly, L. I. The effect of preloads of water and sodium chloride 
on voluntary water intake of thirsty rats. J. compo physiol. Psy
chol., 1954, 47, 7-13. 

O'Kelly, L. I., & Falk, J. L. Water regulation in the rat. II. The 
effect of preloads of water and sodium Chloride on the bar-press
ing performance of thirsty rats. J. compo physiol. Psychol., 
1958, 51, 22-25. 

Stellar, E., Hyman, R., & Samet, S. Gastric factors controlling 
water- and salt-solution-drinking. J. compo physiol. Psychol., 
1954,47, 220-226. 

Stricker, E. M., & Miller, N. E. Thirst measured by licking rein
forced on interval schedules: effects of prewatering and of bac
terial endotoxin. J. compo physiol. Psychol., 1965, 59, 112-115. 

Weiner, I. H., & Stellar, E. Salt preference of the rat determined 
by a single-stimulus method. J. compo physiol. Psychol., 1951, 
44, 394-401. 

Winer, B. J. Statistical principles in experimental design. New 
York: McGraW-Hill, 1962. Pp. I11ff. 

Young', P. T., & Falk, J. L. The relative acceptability of sodium 
chloride solutions as a function of concentration and water need. 
J. compo physiol. Psychol., 1956, 49, 569-575. 

Notes 
1. This study was supported in part by National Institute of Mental 
Health Grant MH02949 to Neal E. Miller. 
2. Now National Institutes of Health Postdoctoral Research Fellow 
at the University of Colorado Medical Center. 

Psychon. Sci., 1966, Vol. 5 (5) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




