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REM sleep deprivation reduces 
emotionality in female rats 
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Forty female Sprague-Dawley female rats were divided into control and REM sleep-deprived 
groups to measure the effects of REM deprivation on level of emotionality (Le., frequency 
of defecation and urination during I5-min posttreatment open-field tests). We observed signif­
icantly lower levels of emotionality in the REM-deprived animals during both the immediate 
and the 2I-day posttreatment tests. 

Several studies have reported that REM sleep depri­
vation (RD) increased the level of open-field activity 
in rats. In two of these studies, Albert, Cicala, and Siegel 
(1970) and Ogilvie and Broughton (1976), this rela­
tionship was interpreted as indicative of a general rela­
tionship between RD and emotionality. Specifically, 
Albert et al. suggested that RD had increased emotion­
ality, whereas Ogilvie and Broughton drew the opposite 
conclusion, which seems more likely to be valid. This is 
because, unlike Albert et aI., Ogilvie and Broughton 
recorded the frequency of defecation and urination 
during the open-field test period and based their con­
clusion on the fact that frequency of defecation was 
significantly reduced in the RD animals. 

In a more recent study, Hicks and Moore (1979) 
have provided data that clearly support the hypothesis 
that RD reduces level of emotionality in rats. That is, 
during a 15-min open-field test period, they observed 
significantly lower frequencies of defecation and 
urination in both of their RD groups. 

A design difficulty in the aforementioned studies, 
which places a restriction on the generalizability of 
their results, is that in each case only male animals 
were used. Thus, a purpose of the present research was 
to replicate the Hicks and Moore (1979) study using 
female animals. A second and novel purpose of this 
study was to measure, roughly, the recovery gradient 
of emotionality subsequent to REM rebound. 

METHOD 

The animals were 40 Sprague-Dawley female rats that were 
60 days old (weight range = 181-224 g) at the time of the first 
test for emotionality. These animals were randomly assigned 
to one of four treatments: a dry confmement control (DC), 
a large-platform control (LP), a 2-day small-platform RD group 
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(SP2) , and a 4-day small-platform RD group (SP4), so that 
each group was made up of 10 animals. 

RD was achieved using an adaptation of the so-called 
"flower-pot" technique (i.e., the technique used by Albert 
et aI., 1970; Hicks & Moore, 1979; Ogilvie & Broughton, 1976). 
All the animals were housed in 18.9-liter buckets that were 
modified so that food was delivered ad lib from a feeder on 
the side of the bucket. The feeder was positioned to be within 
easy reach of the animals. The top of each bucket was covered 
with wire mesh. Drinking water was continuously available 
from a bottle that was attached to the top of the bucket, so 
that the spout was within easy reach of the animal. For the LP, 
SP2, and SP4 conditions, the buckets were filled with water 
(19°C) to I cm from the surface of the platform. The water 
in the buckets was changed daily. Room temperature was a 
constant 22° C. Throughout the study, these animals were 
maintained on a 12-h light-dark cycle, with lights on at 0700 h. 

All the animals were confined in the RD apparatus for 
a 4-day period; that is, the LP group spent 4 days on the large 
platform (diameter = 16.5 cm), the SP2 'group spent the fIrst 
2 days on the small platform (diameter = 6.5 cm), the SP4 
group spent 4 days on the small platform, and, finally, each 
member of the DC group spent 4 days in a dry RD apparatus 
with the large platform in place. Thus, all the animals exper­
ienced relatively equal exposure to the novel environment 
of the RD apparatus at the time of the fIrst emotionality 
test. 

Emotionality was measured by counting the frequency of 
defecation and urination that occurred during a IS-min test 
period in an 81.3 x 81.3 x 38 cm open-field apparatus. 

The animals were all 50 days old when they arrived from 
the supplier. Each animal was handled for a lO-min period each 
day for 6 days. Then the animals were weighed and randomly 
assigned to one of the four treatments. After a 4-day period of 
confinement, all the animals were towel dried and allowed a 
lO-min rest period before being tested in the open-field appa­
ratus (which was thoroughly cleaned after each animal was run). 
After testing, each animal was weighed. All testing was done 
by two experimenters who were naive to the treatment con­
dition under which each animal had been maintained. After the 
first posttreatment test, the animals were returned to individual 
cages, where they remained for 21 days. The procedure outlined 
above was then repeated for the 21-day posttreatment test. 

RESULTS AND DISCUSSION 

First, for each animal for each test,we computed an 
emotionality score by summing the frequency of defe-
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Table 1 
Mean Emotionality Scores and Standard Deviations for RD 

and Control Animals for Each Posttreatment Test 

Treatment 

Control RD 
Posttreatment 

Test Mean SD Mean SD 

Immediate 3.6 2.9 .4 .7 
21 Days 3.3 2.4 1.4 1.7 

Note-For the immediate test, the between-groups t = 4.85 
(p < .001); for the 2l-day test, the between-groups t = 2. 76 
(p < .01). For the control group, the between-tests t = .36 
(n.s.); for the RD group, the between-tests t = 2.56 (p < . 02). 

cation and urination. Then, using these scores, we com­
pared the two control groups and the two RD groups on 
both tests. The differences between the mean emotion­
ality scores of the DC and LC groups for both 
the immediate and 21-day posttreatment tests were 
not significant (t = .23 and t = .36, respectively). This 
was also true for the SP2-SP4 comparisons (t = 1.33 and 
t = -1.17 , respectively). Thus, the data from the DC and 
LC groups were combined to form a single RD group. 
The means and standard deviations for both of these 
groups for both of the posttreatment tests are listed 
in Table I . 

As is shown in Table I, the differences between the 
emotionality means of the control and RD groups for 
both the immediate and 21 -day posttreatment tests were 
significant. Thus, these data, like those provided by 
Hicks and Moore (I979) and Ogilvie and Broughton 
(1976) for male animals, demonstrate that RD sub­
stan tially reduces level of emotionality. Further, these 
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data suggest that, to a lesser degree, emotionality remains 
suppressed in the RD group well beyond the period that 
is required for REM rebound. In this regard, it may be 
the case that there is an emotionality recovery gradient 
that requires a period of time greater than the 21-day 
period employed in this study. For, as is shown in 
Table I, compared with the controls, the RD animals 
exhibited significantly less emotionality during the 
21 -day posttreatment test. However, the animals in the 
RD group exhibited significantly more emotionality 
during this test than they had during the immediate 
posttreatment test. As we have discussed elsewhere 
(Hicks, Hirshfield, Humphrey, Lauber, Giampaoli, 
& Hawkins, 1981), the reasons for the effects of RD 
on these behaviors and the persistence of certain 
RD behavioral effects beyond REM rebound remain 
obscure and present a challenge for subsequent research. 

REFERENCES 

ALBERT, I., CICALA, G. A . , & SIEGEL, J. The behavior effects 
of REM sleep deprivation in rats. Psychophysiology, 1970, 6, 
550-560. 

HICKS, R. A ., HIRSHFIELD, C., HUMPHREY, V., LAUBER, A., 
GIAMPAOLI, J., & HAWKINS, J. REM sleep deprivation and food 
competition in male rats. Physiology & Behavior, 1981, 26, 
245-247. 

HICKS, R. A., & MOORE, J . A . REM sleep deprivation diminishes 
fear in rats. Physiology & Behavior, 1979, 21,689-692. 

OGILVIE, R. D., & BROUGHTON, R. J. Sleep deprivation and 
measures of emotionality in rats. Psychophysiology, 1976, 13, 
249-260. 

(Received for publication May I , 1981.) 



<<
  /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




