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The effects of chlorpromazine, trifluoperazine,
and caffeine, administered orally, onperformance

of the albinorat measured by an operant
conditioning and a cognitive task

TERRY L. HOLTZ
508EdgewaterDrive,Kokomo, Indiana

and

MELVIN L. GOLDSTEIN
508Edgewater Drive, Kokomo, Indiana

This experiment investigated the effects of chlorpromazine (Thorazine), trifluoperazine (Stela­
zine), and caffeine on acquisition of an operant conditioning task and on the learning of a cog­
nitive T-maze task. Thirsty rats conditioned to press a lever for water in the Skinner box were
given daily oral dosages of Thorazine (3 mglkg), Stelazine (10 mglkg), and caffeine (25 mglkg).
Subjects demonstrated a marked decrease in response rate after administration of Thorazine
and Stelazine. Subjects on caffeine demonstrated a mild increase in response rate. Subjects run
on a T-maze showed that Thorazine, Stelazine, and caffeine all decreased performance on the
cognitive task. All experimental subjects showed approximately 60% weight loss.

Thorazine , in general, has been found to reduce the
rate of responding in the Skinnerian barpress situation in
which positi.ve reinforcement is used (Iversen & Iversen,
1975, p. 150; Sanger & Blackman, 1975). This drug has
also been shown to reduce performance in acquisition of
shuttlebox conditioned avoidance responses(Ageel,Chin,
Trafton, Jones, & Picchioni, 1976). Similar information
is not readily available for Stelazine and caffeine. The
comparative effects of these drugs, as measured by an
operant conditioning task, apparently have not been
reported previously. In addition, the literature does not
seem to include any comparisons of the effects of these
drugs on the learning of a simple operant conditioning
task and on the learning of a more complex cognitive
task.

The purpose of the present experiment was, there­
fore, to determine the effects of chlorpromazine (Thora­
zine), trifluoperazine (Stelazine) , and caffeine on ac­
quisition of an operant conditioning task and on the
learning of a cognitive T-maze task.

Data collection for the experiment was begun in September
1977 and was completed in April 1978. The paper was written
(for publication) in August 1983. Terry L. Holtz gratefully ac­
knowledges the assistance of Robert J. Weidman, Jr., in the data
collection. Charles C. Couch made the drawings. Andy Elledge
typed the manuscript. Melvin L. Goldstein is affiliated with the
Department of Psychology, Indiana University, Kokomo,
Indiana 46902. Requests for reprints should be sent to Terry L.
Holtz, 508 Edgewater Drive, Kokomo; Indiana 46902.

METHOD

Subjects
The subjects used in the present experiment were eight naive

male albino rats obtained from the Holtzman Company , Madi­
son, Wisconsin. They were approximately 90 days old when
Skinner box conditioning began. Their weights ranged from 340
to 420 g. They were housed in individual cages during the experi­
ment and were maintained , ad lib, on Purina Rat Chow.

Four groups, each consisting of two subjects, were used in
the experiment. Group I was given Thorazine ; Group II was
given Stelazine ; Group III was given caffeine. Group IV was the
control group. This group was maintained on the same 23.5-h
water-deprivation schedule as the other groups.

Apparatus
The apparatus used in the experiment was a hand-operated

Skinner box manufactured by Scientific Prototype Corporation.
The T-maze used in the experiment was made from corrugated

cardboard. The main alley measured .6 m long, and the legs of
the T each measured 29.2 cm long. Water was the reinforcement
and was placed in the left leg of the T-maze, which was used as
the "goal" box throughout this portion of the experiment.

Procedure
The experimental design consisted of three sessions. The first

session was an operant conditioning session. The second session
was an operant conditioning test session. The third session was a
cognitive test session in which the T-maze was used.

Session I: Initial Skinner box conditioning. The subjects were
conditioned in the Skinner box prior to the start of the drug
schedule, in order to obtain a baseline operant response measure
for each group. This session lasted 60 consecutive days.

Session II: Operant conditioning test. Group I was given
Thorazine orally, ad lib, in daily dosages of 3 mg/kg of body
weight. Group II was given Stelazine orally, ad lib, in daily
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Figure 2. Weekly response times for rats run in the T-maze.
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Thorazine and Stelazine, administered to subjects in an
operant conditioning situation, slowed motor performance rate ,
whereas caffeine had relatively littl e effect .

The two drugs used in this experiment disrupted the abilit y
of the experimental subject s to learn the T-maze. The control
group learned the T-maze rath er quickly . The subjects given
Thorazine and Stelazine could not learn the T-maze, whereas
the subjects given caffeine did learn the T-maze,

Under the conditions of the present experiment, Thorazine
and Stelazine had a slowing effect on motor performance, as
measured by the Skinner box , and also interfered with cogni­
tive learning, as measured by the T-maze.

The results of the experiment suggest that, in the future , re­
search should be directed toward answering the following ques­
tion : Is the cognitive learning deficit obtained after administra­
tion of these drugs a permanent one, or is it a temporar y, state­
dependent learning deficit that would be eliminated after sub­
jects have been freed of the drugs?

The subjects given Thorazine and Stelazine were, in
general, nonresponsive and lethargic throughout the ex­
periment. The subjects given caffeine were, in general,
responsive and active throughout the experiment.

DISCUSSION
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dosages of 10 mg/kg of body weight. Group III was given caf­
feine orally, ad lib, in daily dosages of 2S mg/kg of body weight.
Group IV was not given any of these drugs and was used as a
control group; it was maintained on the same 23.S-h water­
deprivation schedule as the three groups given drugs. This
session lasted 61 days, durin g which time each subject was run in
the Skinner box three times per week. Each subject was weighed
weekly in order to determine weight changes resulting from the
drug treatment.

Session III: Cognitive task situation (T-maze). The three
drugged groups from Session II of this experiment and th e con­
trol group were placed in the T-maze. The time it took each sub­
ject to complete the maze was recorded. Session III lasted for
31 consecutive days.

The results of the operant conditioning portion of the
experiment showed that Thorazine and Stelazine both
caused a decrease in the rate of operant behavior. Caf­
feine had relatively little effect on this task. These re­
sults are shown in Figure 1.

The results of the cognitive task indicated that there
was some correspondence between administration of
Thorazine and Stelazine and the subjects' ability to learn
the T-maze. The subjects given these two drugs could
not learn the T-maze, even after repeated exposure to
the situation. These results are shown in Figure 2.

All three drugs caused a weight loss in the subjects.
The subjects in Group I (Thorazine) decreased to a mean
of 57% of initial body weight. The subjects in Group II
(Stelazine) decreased to a mean of 60% of initial body
weight. The subjects in Group III (caffeine) decreased to
a mean of 65% of initial body weight. The subjects in
Group IV (Control) decreased to a mean of 87% of ini­
tial body weight.
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Figure 1. Weekly cumulative response curves for the drugged
and thc control cats. . (Manuscript received for publication December 23;1983 .)



<<
  /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




