
Similarities in effects of barbiturates and mild 
tranquilizers on activity in mice 

To determine the extent of similarity in the effects of bar
biturates and mild tranquilizers on motor activity, mice were 
given pentobarbital, phenobarbital, meprobamate, and chlor
mezanone over a wide range of doses. All drugs increased 
spontaneous motor activity in photocell units at low doses 
and decreased activity at higher doses. The drugs resembled 
each other in producing the same pattern of motor impairment. 
Ataxia was noted at intermediate doses, and impairment of 
the righting reflex and ptosis were noted at higher doses. 
Mention was made of the possible relationship of motor im
pairment to changes in spontaneous activity and to changes 
in performance with different schedules of reinforcement. 

That meprobamate and barbiturates have many 
similar effects in man has been stressed by Domino 
(1962, 1963). Additional similarities in their effects 
have been found in animals, inasmuch as meprobamate, 
pentobarbital, and phenobarbital increase the rates of 
responding in various tests at low doses and decrease 
the rates at higher doses (Dews, 1955; Ferster, Appel, 
& Hiss, 1962; Geller & Seifter, 1960, 1962; Kelleher & 
Cook, 1959; Kelleher, Fry, Deegan, & Cook, 1961; 
Waller & Morse, 1963; Weissman, 1959). Of particular 
relevance to the present study, meprobamate and 
phenobarbital increased spontaneous motor activity in 
mice at low doses and decreased activity at higher 
doses (Chen & Bohner, 1960; Gray, Osterberg, & Rauh, 
1961; Kinnard & Carr, 1957). But much extrapolation is 
necessary to draw any conclusions from the animal 
work because the range of doses has been narrow, 
because only one drug was used, or because only 
slight changes in behavior were observed. Indeed, 
Berger (1963) has stressed the differences between 
meprobamate and barbiturates rather than the similari
ties. 

To determine the extent of correspondence between 
the effects of two barbiturates, pentobarbital and 
phenobarbital, and two mild tranquilizers, meprobamate 
and chlormezanone, over a wide range of doses in mice, 
spontaneous motor activity was measured in photocell 
units (for chlormezanone see Siegler, 1962; Surrey & 
Conrad, 1962). 
Method 

Male albino mice (ICR) weighed 18-24 gmatthe start 
of testing in the 12 photocell cages. Each cage, disc
shaped, 3-3/4 in. high and 16 in. in diameter, had 
metal sides, wire mesh floors, and plastic ceilings. 
In ambulating from one half of the cage to the other, 
the mice broke the beam from an Autotron photocell 
unit, the only source of illumination in the experi-
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mental chamber. The photocell interruptions were 
recorded for two consecutive 15-min. periods on impulse 
counters outside the experimental chamber. 

Thirty min. before the start of testing the mice 
were orally medicated at a volume of 1 cc/0.1 kg with 
either drugs suspended in 1% gum tragacanth or a 
suspension of 1% gum tragacanth (control vehicle) and 
then were detained in cages which were similar to 
their living quarters. At the start of testing four mice 
that had received the same agent were put in each 
photocell cage. There were a total of four replications 
(16 mice, N = 4) for each dose and 14 for the control 
vehicle (56 mice, N=14). Doses in mg/kg follow: 
pentobarbital sodium at 30, 45, 90, 135, 150; pheno
barbital sodium at 25, 50, 75, 150, 200, 300, 500; 
meprobamate at 62.5, 125,250,500,600; chlormezanone 
at 50, 100, 200, 300,400,500. The mice were observed 
for signs of motor impairment 30, 45, and 60 min. after 
medication. 
Results and Discussion 

Figure 1 shows the mean number of photocell inter
ruptions on the arithmetic scale and the doses on the 
logarithmic scale. With increases in doses of all drugs, 
activity increased to values above the control level and 
then decreased to doses below the control level. Accord
ing to the Mann-Whitney U test the spontaneous motor 
activity of the control group was significantly different 
(ps < .01) from the drug groups at the following doses 
(mg/kg): pentobarbital sodium, 30, 45, 90, 135, 150; 
phenobarbital sodium, 50, 75, 150, 200, 500; meproba
mate, 250, 600; chlormezanone, 50, 100, 200, 500. It 
should be noted that the curves for the two barbiturates 
were like those of the two tranquilizers. Mention 
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Fig. 1 Spontaneous motor activity as a function of dose. 
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has already been made in the introduction section that 
pentobarbital, phenobarbital, ana meprobamate seem 
to increase activity at relatively low doses and decrease 
activity at higher doses in various test situations. The 
central nervous system stimulants like amphetamine 
also exhibit this biphasic action. Thus, low doses of 
amphetamine increase spontaneous activity, while large 
doses decrease activity 0 

Possibly related to changes in activity were motor 
effects such as ataxia, impairment of the righting reflex, 
and ptosis (see Table 1). Ataxia was noted at inter
mediate doses at which the mice were relatively active 
in the photocell units, whereas impairment of the righting 
reflex and ptosis were noted at higher doses at which 
the mice were much less active. With the psychomotor 
stimulants such as amphetamine the marked increases 
in spontaneous activity are not accompanied by ataxia 
or other motor deficits. Impairment of motor reflexes 
may also affect the results of tests in which the task 
or schedule of reinforcement has been varied. One 
should be cautious in attributing performance changes 
to variations in tasks per se before one excludes the 
possibility that the performance changes reflect dif
ferences in the capacity of drugged animals to make 
various responses. 

Table 1. Doses Producing Impairment of Motor Reflexes 

Drugs Ataxia Impaired Righting Ptosi s 

Pentobarbital Na 90 135, 150 150 
Phenobarbital Na 200 300, 500 500 
Meprobamate 250, 500 600 600 
Chlormezanone 200, 300, 400 400, 500 500 

References 
Berger, F. M. The similarities and differences between meproba

mate and barbiturates. Clin. Pharmacal. Ther., 1963,4, 209-fl31. 

268 

Cben, G .. & Bohner. Barbara. A study of certain CNS depressants. 
Arch. into Pharmacodyn. Ther .. 1960, 125, 1-20. 

Dews. P. B. Studies on behavior. I. Differential sensitivity to 
pentobarbital of pecking performance in pigeons depending l'n 
the schedule of reward. J. Pharmacol. CTp. Ther .. 1955, 113. 
393-401. 

Domino. E. F. Human pharmacology of tranquilizing drugs. CUn. 
Pharmacal. Ther .. 1962, 3, 599-£64. 

Domino, E. F. Commentary on Berger, F. M. The similarities and 
differences between meprobamate and barbiturates. Clin. Phar
macal. Ther., 1963,4. 231-233. 

Ferster. C. B .• Appel, J. B., & Hiss, R. A. The effects of drugs 
on a fixed ratio performance suppressed by a pre-time-out stimu
lus. J. expo Anal. Bchal' .. 1962. 5, 73-88. 

Geller, I., & Seifter, J. The effects of meprobamate, barbiturates, 
d-amphetamine and promazine on experimentally induced conflict 
in the rat. Psychopharmacoloaia, Berlin, 1960, 1. 482-492. 

Geller, I., & Seifter, J. The effects of mono-urethanes, di-ure
thanes and barbiturates on a punishment discrimination. J. Phar
macal. CTP. Ther., 1962, 136, 284-288. 

Gray. W. D., Osterberg, A. C., & Rauh, C. E. Neuropharmacologi
cal actions of mephenoxalone. Arch. into Pharmacodyn. Thcr .. 
1961, 134, 198-215. 

Kelleher, R. T., & Cook, L. Effects of d-amphetamine, meproba
mate, phenobarbital, methenesin, or chlorpromazine on DRL and 
and FR schedules of reinforcement with rats. J. e.rp. Anal. 
Behav., 1959, 2, 267. 

Kelleher, R. T., Fry, W., Deegan, J., & Cook, L. Effects of mepro
bamate on operant behavior in rats. J. Pharmacal. expo Ther., 
1961, 133, 271-280. 

Kinnard. W. J. Jr., & Carr, C. J. A preliminary procedure for the 
evaluation of central nervous system depressants. J. Pharmacol. 
expo Ther., 1957, 121. 354-361. 

Siegler, 1'. E. Clinical use of chlormezanone. In J. H. Nodine & 
J. H. Moyer (Eds.), Psychosomatic medicine. Philadelphia, Pa.: 
Lea & Febiger, 1962. Pp. 531-536. 

Surrey, A. R., & Conrad. E. A. Pharmacodynamics of chlormeza
none. In J.H. Nodine & J. H. Moyer (Eds.), Psychosomatic 
medicine. Philadelphia, Pa.: Lea & Febiger, 1962. Pp. 523-530. 

Waller, M. B., & Morse, W. H. Effects of pentobarbital on fixed
ratio reinforcement. J. expo Anal. Behav., 1963, 6, 125-130. 

Weissman, A. Differential drug effects upon a three-ply multiple 
schedule of reinforcement. J. expo Anal. Behav .. 1959, 2, 271-
287. 

Psychon. Sci., 1966, Vol. 4 (7) 



<<
  /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




