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Four rats were found to have conspicuous discrete-trial perfor­
mance decrements when reinforced in a runway with intracranial 
stimulation ([CS). The decrement was reduced among all Ss and 
across all daily trials, to a level of no decrement, by administering 
amobarbital sodium (sodium amy tal) 20 min prior to the runway 
trials. The data support the notion that the ICS decrement, when 
observed, results from an approach-avoidance conflict; some 
fear-induCing component of the electrical stimulation appears to 
playa causal role. 

Rats reinforced with intracranial stimulation (ICS) are common­
ly found to exhibit conspicuous discrete-trial performance decre­
ments. Unlike conventional reinforcers, where performance is not 
drastically affected by manipulations of the intertrial interval, Ss 
reinforced with ICS commonly exhibit greatly increased reaction 
times when separated from the stimulation by either time, or 
perhaps distance. A number of explanations of these performance 
decrements have been put forth but regardles& of which, if any, of 
the current hypotheses is most correct, it is important to consider 
the limiting features of ICS as a reinforcer. 

One explanation of the decrements was deduced from Deutsch's 
(1960; Deutsch & Howarth, 1963) structural theory of behavior. 
Within this framework each ICS excites a "central motivational 
state" as well as a state of reinforcement. The central motivational 
state was postulated to decay rapidly when ICS is discontinued, 
hence the performance decrement is a direct function of time 
since the last ICS. The Ss are just not "motivated" for ICS. 

An alternative and more informal explanation can be derived 
from the work of Olds (1962; Briese & Olds, 1964). It might be 
assumed that some real confusion of associational processes occurs 
as a result of stimulation in reinforcing areas. The emotion or 
motivation engendered by appetitive or aversive ICS results in a 
disruption of mnemonic processes or obscures an intact mnemonic 
mechanism. 

Data from our previous studies (Wasden, Reid, & Porter, 1965; 
Wasden, 1966) have conflicted with both of these explanations. 
Importantly, not all of the rats we have tested have shown a 
discrete-trial performance decrement, even following a lO-day 
intertrial interval. Some rats did indeed show the decrement but 
the decrement could be reduced by first administering a nonrein­
forced trial. We also found a high correlation between sites of 
stimulation and the presence of the decrement. Rats that were 
stimulated in the medial forebrain bundle showed little or no 
decrements, while decrements were shown by rats whose stimula­
tion sites were somewhat removed from the medial forebrain 
bundle. Those sites associated with decrements were in regions 
Olds & Olds (1963) have shown to be both positively and 
negatively reinforcing, depending on rather slight changes in 
parameters of stimulation. These data, plus other observations, 
such as the decrement frequently becoming apparent after some 
training rather than throughout training, led to the speculation 
that the performance decrement is analogous to behavior seen in 
studies of approach-avoidance conflict. The present study is a 
further test of this assumption. If it is avoidant behavior, or fear, 
that is responsible for the decrement, then administering an 
effective fear-reducing drug should substantially reduce the decre­
ment. Amobarbital sodium (sodium amy tal) is such a fear-reducing 
drug (Miller, 1961). 

Method. The Ss were six adult, male, albino rats, each fitted 
with a chronically indwelling bipolar electrode with the stimulat­
ing sites in the lateral hypothalamus. Following recovery from the 
surgery each S was tested to see if the stimulation was reinforcing 
and an intensity of stimulation was determined for each S which 
was used throughout the remainder of the study. The ICS chosen 
was that which produced high pressing rates without debilitating 
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side effects (range across Ss = 60 to 150 p.A of 60 cycle AC with 
duration determined by the duration of lever depression up to .5 
sec). Two Ss were dropped from this experiment at this time 
because they would not press at sustained rates at any of the 
tested intensities. 

These preliminary tests were given in the goalbox of a runway 
that served as the apparatus for subsequent tests. The runway was 
C-shaped, 305 cm long, 12 em wide, with walls 29 em high. The 
startbox was fitted with a sliding gate and the goalbox with a 
Scientific Prototype rat lever. The apparatus was programmed so 
that a running time meter was started when the startbox gate was 
opened and was automatically stopped when the S first pressed 
the lever. 

The Ss were then trained to traverse the runway to obtain 
access to the lever in the goalbox. They were allowed 25 
reinforced presses on each trial and were given five trials per day, 
with a I min intertrial interval. Ss that failed to reach the goalbox 
within 200 sec were placed there and allowed the standard 25 
reinforced presses before beginning the next trial. Training trials 
continued for 13 days. On three occasions during the 13 days of 
training Ss were injected with sodium amy tal, at the dosage 
subsequently used, to observe, among other things, the effects of 
the drug on seizure production. The data reported here are from a 
more formal test that followed these training trials; the prelim­
inary data are in no way inconsistent with those reported here. 

The Ss were then given five days of standard trials, but they 
were now permitted only 15 reinforced lever presses on each trial. 
This was initiated to prevent seizures in two of the Ss. Other 
conditions were the same as the previous training trials. The five 
days of standard trials were followed by three days of trials in 
which Ss were injected with amobarbital sodium (sodium amy tal), 
20 mg/kg, 20 min before beginning the first daily trial. This was 
the same dosage and time-interval used by Miller (1961) in 
demonstrating the fear-reducing properties of sodium amy tal and 
produced a flaccid, drunken-like state in the Ss. This same dosage 
was also tested with water-deprived rats in a straight-way maze and 
found to increase running times over nondrug conditions. Drug­
trials were followed by three days of trials under the standard (no 
drug) conditions and then three days in which Ss were injected 
with physiological saline 20 min prior to the first daily trial. The 
fmal phase was three more days of trials under the influence of 
sodium amy tal. 

Results and Discussion. The minimum running time in the 
runway is approximately 6 sec; times substantially longer than this 
can be considered a performance decrement. All of the four Ss 
exhibited unduly long running times on all five of the daily trials 
under standard conditions, thus showing intertrial as well as 24-h 
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decrements. The sodium amy tal was effective in reducing the 
running times across all daily trials to a level of no decrement. Fig. 
I shows the results for the first trial of a day's sessions for each 
condition; data for Trials 2-5 were quite similar to first-trial data 
across all conditions. The mean first-trial running times for each of 
these Ss was 19, 31, 75, and 125 sec for the first five-day series of 
no drug (standard) conditions, and 8, 6, II, and 8 sec, 
respectively, for the first three-day series of drug conditions. 
Differences between drug and standard conditions are statistically 
reliable since there was no overlap in distributions. Physiological 
saline as a placebo had a similar, but smaller, effect than did the 
sodium amy tal. The placebo effect was most likely the result of 
respondent conditioning and a gradual weakening of the effect was 
noted across the three days of trials. 

Neither a theory of time dependent drive decay, or the notion 
that the electrical stimulation disrupts mnemonic processes, can 
adequately account for the decrement reducing effects of the 
sodium amy tal. However, the data do support the notion that the 
lCS decrement results from an approach-avoidance conflict. lCS 
reinforcement does not always result in performance decrements 
(Wasden, Reid, & Porter, 1965), but in those instances in which it 
does, some fear-inducing component of the electrical stimulation 
appears to playa causal role. 

I1S 

REFERENCES 
BRIESE, E., & OLDS, J. Reinforcing brain stimulation and memory in 

monkeys. Exp. Neural, 1964,10, 493-50S. 
DEUTSCH, J. A. The structural basis of behavior. Chicago: University of 

Chicago Press, 1960. 
DEUTSCH, J. A., & HOWARTH, C. I. Some tests of a theory of intracranial 

self-stimulation. Psychol Rev., 1963, 70, 444-460. 
OLDS, J. Hypothalamic substrates of reward. Physiol Rev., 1962, 42, 

554-604. 
OLDS, M. E., & OLDS, J. Approach-avoidance analysis of the rat diencepha­

lon. J. compo Neural., 1963, 120, 259-295. 
MILLER, N. E. Some recent studies of conflict behavior and drugs. Amer. 

Psychologist, 1961, IS, 12-24. 
WASDEN, R. E. Intracranial reinforcement and the overnight performance 

decrement. Unpublished doctoral dissertation, University of Utah, 1966. 
WASDEN, R. E., REID, L. D., & PORTER, P. B. Overnight performance 

decrement with intracranial reinforcement. Psycho! Rep., 1965, 16, 
653-65S. 

NOTES 
I. Supported, in part, by funds from the Committee on Faculty Re­

search, Bradley University. 
2. Our thanks to Mr. James Fennell for his assistance with testing the Ss. 

Psychon. Sci., 1968, Vol. 12 (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




