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Effects of denatonium saccharide on the 
drinking behavior of the grasshopper 

mouse (Onychomys leucogaster) 
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and 
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In two experiments, we measured the effects that the bitter denatonium saccharide had on the 
drinking behavior of the grasshopper mouse. In the fIrst experiment, a 111.000 solution of denato
nium saccharide, presented every fourth day, suppressed the drinking response. In the two-bottle 
preference tests of the second experiment, the %.000, but not the 1110.000, concentration suppressed 
the mouse's drinking response. These results were similar to those previously reported for the 
laboratory rat. 

Denatonium saccharide, a newly discovered chemical, 
is the most bitter compound known to man ("As Bitter 
as They Come," 1985). Davis et al. (1986) found that 
denatonium saccharide did affect the drinking behavior 
of the albino laboratory rat. More specifIcally, concen
trations of 1/,,000 and %.000 consistently suppressed drink
ing in a two-bottle preference test, but produced only tran
sient effects in a one-bottle test. In order to determine how 
widespread denatonium saccharide's aversive effects are, 
we performed the present experiments to measure the ef
fects that denatonium saccharide had on the drinking be
havior of the grasshopper mouse (Onychomys leu
cogaster). The approach used here was similar to that used 
by Davis et al. (1986) with the laboratory rats. Experi
ment 1 measured the effect when a 1/1.000 concentration 
was presented in a one-bottle test. Because the one-bottle 
testing procedure creates a restrictive drinking schedule 
that may force the animal to consume denatoniuni sac
charide when the animal might not otherwise do so, the 
procedure was changed to a two-bottle preference test for 
the weaker solutions of %.000 and 1/10•000 employed in 
Experiment 2. 

EXPERIMENT 1 

Method 
Subjects and Apparatus. Five northern grasshopper mice served as 

SUbjects. Two were live-trapped in the field. whereas 3 were born and 
reared in the laboratory. The mice weighed from 30 to 45 g and were 

Appreciation is expressed to Atomergic Chemetals Corporation, 
91 Carolyn Blvd., Farmingdale, NY 11735-1527 for supplying the 
denatonium saccharide. Requests for reprints can be addressed to either 
Stephen F. Davis. Department of Psychology, Emporia State Univer
sity, Emporia, KS 66801, or William M. Langley, Department of 
Biology, Butler County Community College, EI Dorado, KS 67042. 

17 

at least 70 days old at the time of testing. All animals were individually 
housed in clear plastic cages that measured 18x28x23 cm. The sub
jects were maintained in an animal room having a natural daylight cy
cle. The animals had free access to Purina Laboratory Chow for the 
duration of the experiment. All tests were conducted in the home cage. 

Procedure. Seven days prior to the start of testing, the animals were 
placed on water deprivation and given access to water for 10 min at 
approximately the same time each day. This general procedure continued 
throughout the testing phase with the mice receiving five cycles of the 
following 4-day fluid-presentation schedule: distilled water was presented 
on Days 1-3, and the 1/' .000 denatonium saccharide solution was 
presented on Day 4. Thus, testing encompassed a total of 20 days . All 
fluids were presented in graduated 5O-ml centrifuge tubes fitted with 
spill-resistant sippers. The amount of fluid consumed (in milliliters) by 
each subject on each test trial was recorded. 

Results and Discussion 
Visual inspection of the data showed that the drinking 

behaviors of the lab-reared and fIeld-caught animals were 
similar. Therefore, the responses of all 5 mice were 
pooled. During the last 2 days of the baseline period, 
mean water consumption was approximately 6 ml per day. 
As can be seen from Figure 1, this is similar to the con
sumption rate of the first 3 days of testing. Figure 1 
clearly indicates that every fourth day, when the denato
nium saccharide was presented, there was a marked 
decrease in fluid consumption. This graphic impression 
was corroborated by a signifIcant days effect [F(19,57) 
= 10.40, P < .001]. Subsequent Newman-Keuls tests in
dicated that the subjects consumed significantly (p < .01) 
less fluid on Days 4, 8, 12, 16, and 20 (i.e., during 
denatonium saccharide presentations) than on the other 
days of the test phase. There appeared to be a possible 
increase in denatonium saccharide consumption by the end 
of the fourth and fifth cycles (i.e., Days 16 and 20); 
however, the subjects X days interaction failed to yield 
significance [F(l9,57) = 1.32, P > .05]. Clearly, a 
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Figure 1. Experiment 1: mean Duid consumption over five cycles of a 3-day water/1-day 
111,000 denatonium saccharide solution presentation Sequence. 

111 ,000 solution of denatonium saccharide inhibited the 
grasshopper mouse's drinking response, but did not to
tally stop it. 

EXPERIMENT 2 

Method 
Subjects and Apparatus. Ten laboratory-reared, naive grasshopper 

mice served as the subjects in Experiment 2. The subjects were ran
domly assigned to two equal groups: %,000 and v'o,ooo denatonium sac
charide solutions. Housing and food-maintenance conditions were the 
same as in Experiment I. Testing took place in the home cage. 

Procedure. During baseline and test sessions, each animal had ac
cess to fluid(s) for 10 min. To ensure that each animal had sufficient 
water each day, these IO-min sessions were followed 90 min later by 
a suppiemental30-min water-access period. The first 7 days of the ex
periment consisted of the establishment of a water baseline. Testing en-
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compassed the ensuing 10 days. During testing, each animal was simul
taneously presented two 5O-ml centrifuge tubes containing either the as
signed denatonium saccharide solution or water. Position of the cen
trifuge tubes on the cages during testing was randomly assigned daily. 

Results and Discussion 
For both groups, the mean fluid consumption during 

baseline did not differ reliably from the total amount drunk 
on each day of the test phase (i.e., approximately 6 mI). 
Figure 2 indicates that the consumption of the %,000 

denatonium solution was substantially less than water con
sumption for these animals. In support of the graphic data, 
the fluids factor was found to be significant [F(I,9) 
25.00, P < .01]. 

The performance of the 1110,000 mice is shown in 
Figure 3. Even though less denatoniUDl was consumed 
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Figure 2. Experiment 2: mean Duid consumption of water and 1/5,000 solu
tion of denatonium saccharide during the 10-day test phase. 
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Figure 3. Experiment 2: mean fluid consumption of water and 1/10,000 
solution of denatonium saccharide during the lo-day test phase. 

than was water, this difference was not reliable [F(1,9) 
= .97, p > .05]. In summary, during a two-bottle-choice 
test, a %.000 but not a 1;'0.000 solution of denatonium sac
charide significantly suppressed the drinking response of 
the grasshopper mouse. 

GENERAL DISCUSSION 

These data show that denatonium saccharide solutions can suppress 
the grasshopper mouse's drinking response. Concentrations of 111.000 

(Experiment 1) and %.000 (Experiment 2) suppress the total volume of 
fluid drunk, but do not totally inhibit drinking. In a previous report (Davis 
et aI., 1986) we demonstrated the suppression of the drinking response 
of laboratory rats with the same concentrations of denatonium saccha
ride. It would appear, however, that the 111.000 solution of denatonium 
saccharide may have suppressed the responses of the grasshopper mouse 
more completely than those of the rat. The present data (Experiment 1) 
indicate that suppression was shown on all five denatonium presenta
tions, whereas suppression was shown by the rats only on the first three 

presentations. Furthermore, this concentration completely suppressed 
drinking one or two times in 4 grasshopper mice compared with no com
plete suppressions in the rats. This fact is interesting given that the daily 
amount of water consumed by a grasshopper mouse represents 16% of 
the mouse's body weight. On the other hand, the rat's consumption of 
water amounts to less than 10% of its body weight. In summary, it is 
clear that denatonium saccharide in relatively strong concentrations can 
suppress, but not completely stop, the drinking response of both grass
hopper mice and laboratory rats. 

REFERENCES 

As bitter as they come. (1985). Science News, 123, 9. 
DAVIS, S. F., CUNNINGHAM, L. A., BURKE, T. I., RICHARD, M. M., 

LANGLEY, W., &: THEIS, I. (1986). A preliminary analysis of the sup
pressive effects of denatonium saccharide. Bulletin of the PsycJwnomic 
Society, 24, 229-232. 

(Manuscript received for publication August 20, 1986.) 



<<
  /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




