
Percen t Saccharin
Solution in Total Intak e

Apparatus and Procedures
All testing conducted in cages (Wahmann. LC-28) adapted to

accept two 100-ml drin king tube s hou sed in a continuously
illuminat ed animal room. All solut ions were fre shly mixed in
deionized water on the day of use.

Initially, all Ss were deprived of food and water for 23 hand
given 5 h access to a 0.1% saccharin solution (1.0g/1.000ml) and
tap water (pretreatment). Amygdaloid and control Ss were then
designated to receive LiCl (control, N =4 ; amygda loid , N =4) or
isotonic saline (control, N =4 ; am ygdaloid, N =3) injectio ns
during the aversion trial . After 24 h ad lib access to food and
water, all Ss were deprived of food and water for 23 h and then
permitted to drink 0.1% saccharin solution (only) for 10 min .
After 10 min access to saccharin solution, Ss received a 6-ml
intraperit oneal injection of 0.12 M LiCI or isotonic saline; they
were then returned to their cages and given ad lib access to food
and water for 48 h. Finally. Ss were food and water deprived for
23 h and given 5 h access to O.l o/c saccharin soluti on and tap
water as described above (pos tt rea tment).

RESULTS AND DISCUSSION
The results of this experiment are summarized in

Table I. It can be seen that , with one exception, all Ss
showed a st rong preference for saccharin solution before
treatment. After treatment with LiCI, control Ss
typically rejected saccharin while all amygdaloid Ss

Table 1
Percent Sacchar in Solution in Total Fluid Intake During
Preference Testi ng Before (pretreatment) and After (post­

treatment) Injection of 0. 12 m LiCl or Isoto nic Salin e

& Beckman. 197 0). Briefly . bilateral anodal electro lytic lesions
(2 .0 mA{20 sec) were sterotac tically placed in the amygdaloid
comp lex of seven Ss thr ough sta inless steel insec t pins. Two Ss
received control operat ions and the remaining Ss received scalp
incisions only.

At the conclusion of testing. experimental brains were
examined histologically. The amygdaloid lesions were similar in
size and placement to tho se reported previously (Kemble &
Beckman. 1970 ).

S Pre- Post-
Group Number treatment treatment

3 91.8 11.8
Contr ol 8 92 .9 90 .6
(LiC! Treated) 16 92 .1 22.2

17 97 .5 23.1

15 91.8 64 .0
Amygdaloid 18 100 .0 96 .0
(LiCI Treated) 21 98.5 95 .5

23 95 .7 96 .2

I 46 .7 81.8
Control 13 96 .8 95 .7
(Saline Trea ted) 14 90.5 84 .3

20 87.8 89 .3

Amygdaloid
19 88 .6 94.4
22 97 .2 98 .8(Saline Treated)
24 96.6 94. 7
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Failure to form a learned taste aversion in rats

wi th amygdalo id lesions
ER.~[ST D. KEMBLE and JE NNIFER A. NAGEL*

Rats sus t ai n ing b ila teral amygdaloid les ions failed to
develop aversion to 0.1 % sacchar in so lu t io n after it had
been paired w ith a 0.12 M LiCl injection . These data
confirm an important role for the amygdaloid complex
in the formation of learned taste aversion and further
substantiate the role of th is st ruc t u re in a wide variety of
aversively motivated b ehavio rs .

Surgery and Histo logy
Surgical techniques are described in det ail elsewhere (Kemble

Recently, Rozin & Kalat (1971 ) have argued that data
from both diet selection and taste aversion learning
experiments make necessary the postulation of new
learning principles which govern the feeding system .
Since the amygdaloid complex is widely considered to
be involved in the control of feeding (e.g ., Godd ard ,
1964) as well as a variety of aversively motivated
behaviors (e .g., Horvarth , 1963 ; Pellegrino , 1968 ; Ursin,
1965), it might be expected that amygdaloid damage
would interfere with the formation of a learned taste
aversion . Some data (McGowan , Hankins , & Garcia ,
1972 ; Rolls & Rolls , 1973 ) have recently appeared
whi ch seem to support this expectatio n. McGowan et al
(1972) found th at amygdaloid damage interfered with a
LiCI-induced aversion to saccharin solution. However ,
these autho rs fail to report pretest levels of saccharin
consumption. In view of a later report (Rolls & Rolls,
1973 ). which reports inc reased comsumption of 259C
sucrose solutio n following amygda loid dam age, the
possibility th at increased reactivity to saccharin solut ion
in amygdalo id Ss offsets the aversive effe cts of LiCI
cannot be ruled out. In a seco nd report, appearing after
completion of th is experiment. Rolls & Rolls (1973)
observed that amygdaloid Ss gener ally failed to form an
aversion to NaCI after LiCl consumption . Since the
amount of LiCI consumed by both amygdaloid and
control Ss varied widely , and since some amygdaloid Ss
did form an aversion to NaCL their results are difficult
to interpret.

The present experiment reports on amygdaloid
lesion-induced failure to form a learned aversion to
saccharin solution which avoids the se difficult ies.

METHOD
Subje cts

The Ss were 15 male albino rat s (Ho ltzma n Co.). 225-250
days old at the beginn ing of the experime nt. The se Ss had
previously served in studies of explora tory behavior. wood
gnawing. and passive avoidance but had had no previou s
exp erience with the solu tions to be tested in thi s experim ent.

"The authors wo uld like to thank Merle Hirsch for supplying
the LiCI used in this experrm ent ,
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drank substantial amounts of this solution (U = I,
df = 4/4, P < .03). Both control and amygdaloid Ss
continued to show a strong preference for saccharin
solution after treatment with saline solution .
Alternatively, if reactivity is indexed by amount of
saccharin solution consumed (instead of a percent
measure), closely parallel results are obtained . Although
amygdaloid Ss drank slightly more saccharin solution
(X = 56.0 ml) than control SS (X = 40 .6 ml) during the
pretreatment test, these differences did not approach
statistical significance (p > .10). After treatment with
Lifll, amygdaloid Ss drank significantly (U = I, df =4/4,
P < .03) more saccharin solution (X=39 .2 m\) than did
control SS (X = 9 .0 ml). Finally , the posttreatment
saccharin consumption of saline-treated amygdaloid (X =
43 .7 ml) and control SS (X = 35 .8 ml) did not differ
reliably .

The present data are consistent with that of McGowan
et al (1972) and Rolls & Rolls (1973) in suggesting an
important role for the amygdaloid complex in the
formation of learned taste aversions . Moreover, the
pretreatment data indicate that this deficit does not
reflect hyperreactivity to the test solutions. Neither
would a general disorder of fluid intake or ingestive
mechanisms seem to account for the amygdaloid deficit.
Rolls & Rolls (1973) report normal responsivity in
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hypertonic saline- or ispoproterenol -induced drinking in
amygdaloid Ss, and we have observed quite normal
adaptation to food and water deprivation as well as
cellulose-adulterated food in our laboratory (Kemble,
unpublished observations) . Thus, taste aversion may be
added to the impressive list of aversively motivated
behaviors disrupted by amygdaloid insult.

REFERENCES
Goddard. G . V. Functions of the amygdala. Ph ychol ogical

Bulletin. 1964,62,89-109.
Horvath, F . E. Effects of basolateral amygdalectomy on three

types of avoidance behavior in cats. Journal of Comparative &
Physiological Psychology, 1963.56,380-389 .

Kemble. E . D ., & Beckman, G. J . Runway performance of rats
following amygdaloid lesions. Physiologv & Behavior, 1970, 5 ,
45-47 .

McGowan, B. K .• Hankins, W. G .. & Garcia, J. Limbic lesions and
control of the internal and externam environment. Behavioral
Biology, 1972,7,841-852.

Pellegrino. L . J. Amygdaloid lesions and behavioral inhibition in
the rat. Journal of Comparative & Physiological Psychology.
1968, 65. 483-491.

Rolls, B. J .• & Rolls, E . T . Effects of lesions in the basolatcral
amygdala on fluid intake in the rat. Journal of Comparative &
Physiological Psychology. 1973,83.240-247 .

Rozin, P .• & Kalat, J. W. Specific hungers and poison avoidance
as adaptive specializations of learning. Psychological Review,
1971,78.459-486.

Ursin , H. Effect of amygdaloid lesions on avoidance behavior
and visual discrimination in cats. Experimental Neurology.
1965. 11, 298-317.

(Received for publication June 18. 1973 .)

Bull. Psychon. Soc., 1973, Vol. 2 (3)



<<
  /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




