
Recording of skin resistance in the unrestrained 
rat: A possible measurement artifact 

Skin resistance of rats who urinated during exposure to a 
novel environment was lower than that of rats who never uri­
nated in the environment. The utility of the technique used 
for recording skin resistance in unrestrained animals may be 
limited by a measurement artifact resulting from urination on 
the grid floor electrodes of the test chamber. 

Following the original description of a technique 
for skin resistance recording in unrestrained animals 
(Kaplan & Kaplan, 1962; Kaplan & Hobart, 1964, 1965) 
a number of studies have appeared utilizing such 
measurements as an indicant of arousal, emotionality, 
or alertness (e.g., Anderson & Paden, 1966; Anderson, 
Plant, & Paden, 1967; Kaplan, 1963; Walker, Cohen, 
& Doyle, 1964; Walters & Tullis, 1966). The record­
ing electrodes used in this technique are the grid 
bars which constitute the floor of a test chamber. 
In such a situation, the freely-moving animal will 
occasionally urinate on the recording electrodes and 
collect urine on its footpads. One would expect that 
under these conditions skin resistance would sud­
denly decrease resulting in a measurement artifact. 
This paper presents evidence that urination may indeed 
produce such a recording artifact. 
Method and Procedure 

The Ss in the original sample were 65 naive male 
hooded rats obtained from Canadian Research Animal 
Farms. Rats were 90-120 days old at the beginning 
of the study; all Ss were housed in individual home 
cages and maintained on ad lib food and water through­
out the study. 

All testing was carried out in two leverless Grason­
stadler E3125B chambers housed in sound-attenuated 
boxes; exhaust fans served to mask extraneous sounds. 
All recording equipment was located in a separate 
room from the test chambers and the entire experi­
ment was conducted in a temperature and humidity 
controlled laboratory. 

For two weeks prior to the beginning of the exper­
iment, all Ss were handled daily in order to accustom 
them to being removed from their home cages. Handling 
consisted of lifting each individual S from its home 
cage and allowing it to remain in E's hand for ap­
proximately 5 min. 

Skin resistance was recorded over five consecutive 
days, each recording session lasting 20 min. A re­
cording session simply involved placing Ss, individu­
ally, into the novel environment of the test chamber 
and allowing it to move about freely. The running 
schedule and assignment to one of the two chambers 
were randomized throughout the experiment. Upon re-
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moval of S from the chamber at the end of each 
session E noted whether S had urinated on the floor 
grids and the paper toweling located underneath the 
grids; E also recorded defecation scores for each 
S. The grid floors were thoroughly dried and cleaned 
with emery cloth following the running of each animal. 

Of the original group of 65 animals, nine Sa were 
observed to have urinated on both the grids and towel­
ing on each of the five test days ("urinators"); 13 
Ss showed no signs of urination on either the grids 
or toweling (' 'nonurinators' ') on any test day. These 
two groups contributed the data upon which the fol­
lowing results are based. 
Results and Discussion 

Skin resistance records were scored by taking each 
individual S's lowest resistance value during each 
minute of each daily recording session; these scores 
were then converted to conductance units. Thus, each 
S yielded 20 scores during every recording session 
and the median of these 20 scores was used to sum­
marize the daily conductance values of individual 
animals. Daily group means were derived from these 
individual medians and the resulting distributions for 
urinators and nonurinators are shown in Fig. 1. 
An overall comparison of these distributions as well 
as single day group differences were made using 
the Mann-Whitney statistic; all probabilities reported 
are two-sided values. 

The distributions shown in Fig. 1 indicated that 
urinators exhibited generally higher conductance scores 
over the five test days than did nonurinators (U= 
2, p< .002). Within-group comparisons of skin con­
ductances for Day 1 vs Day 5 of testing showed that 
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Fig. I. Skin conductance over each of the fIVe test days. 
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both urinators and nonurinators had significantly lower 
conductance scores by the last test day (U=O, p< 
.001; and U=29, p< .02, respectively). Thus, al­
though the urinators displayed higher absolute con­
ductance levels than nonurinators there is some evi­
dence that each group showed some degree of "habitu­
ation" to the novel environment of the test chamber 
by the last test day. This finding is in accord with 
our previous results (Walters & Tullis, 1966). 

The present findings raise a major interpretive 
problem. It is not clear from the evidence presented 
thl'l.t the differences in skin conductance between the 
two groups are necessarily due to a urination artifact. 
One could argue that the two groups represent extremes 
from the original sample of 65 animals and that the 
obtained conductance differences are not due to urina­
tion per se but to differences in emotionality or 
arousal level which are correlated with, but not 
caused by urination. This argument is supported by 
the finding that the urinator group did show a decline 
over the five test days despite the fact that these 
Ss urinated on the grid electrodes on each test day. 
However, no differences in defecation were found 
between the two groups and, to the extent that defeca­
tion is often used as an indicant of emotionality, one 
would expect urinators to have defecated more fre­
quently than nonurinators if emotionality was the 
primary factor contributing to conductance differences. 
Additionally, pilot work has indicated that wetting 
S's footpads with a hypertonic saline solution before 
testing results in a sharp increase in conductance. 
Given the evidence, it seems likely that urination is 
one factor affecting skin conductance as measured 
by the Kaplan & Kaplan (1962) technique and investi­
gators using this technique would do well to consider 
the possibility of a measurement artifact produced 
by urination. 
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One final point is interesting to note. Despite the 
number of papers published in which the present 
technique has been used to record skin resistance 
changes in the rat, it is not altogether clear that the 
rat is provided with sweat glands! We have been 
unable to find unequivocal evidence that the rat does 
indeed have sweat glands. For example, Rowett (1962) 
claims that "The rat does not have any sweat glands ••• " 
while Rewell (1949) has provided evidence of a sweat­
gland tumor in the cotton rat and concludes that 
" ••• rodents do possess sweat glands." 

References 

ANDERSON, D. C., & PADEN, P. Passive avoidance response learning 
as a function of prior tumbling-trauma. Psychon. Sci., 1966, 4, 129-
130. 

ANDERSON, D. C., PLANT, C., & PADEN, P. Conditional suppression 
of a running response as related to competing responses, drive, and 
basal skin resistance level. J. compo physioL PsychoL, 1967,63,282-
287. 

KAPLAN, R. Rat basal resistance level under stress and nonstress con-

ditions. J. compo physiol PsychoL, 1963,56,775-777. 
KAPLAN, S., & HOBART, J. L. New technique for recording skin re­

sistance. Amer. J. med. Elec., 1965, 4, 117-120. 
KAPLAN, S., & KAPLAN, R. Skin resistance recording in the unre­

strained rat. Science, 1962, 128, 1403-1404. 
REWELL, R. E. Sweat-g\and tumor in a cotton rat, Sigmoden hispidum. 

J. PathoL BacterioL, 1949,61,147. 
ROWETT, H. G. Q. The rat as a small animaL (2nd ed.). London: John 

Murry, 1962. 
WALKER, E. L., COHEN, A. H., & DOYLE, C. L. Skin resistance in re­

lation to stimulus chance and estrus in rats. PsychoL Rec., 1964, 14, 
25-30. 

WALTERS, G., & TULUS, CAROLE. Skin resistance changes in the rat 
during repeated encounters with electric shock. Psychon. Sci., 1966, 
5, 359-360. 

Note 
1. This research was supported partly by Grant AP A-161 from the 
National Research Council of Canada and partly by Grant No. 107 of the 
Ontario Mental Health Foundation. 

Psychon. Sci., 1967, Vol. 9 (1) 



<<
  /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




