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The effect ofage and postweaning and adult handling
habituation on activity and exploration in the rat

RICHARD W. THOMPSON and LOUIS G. LIPPMAN
Western Wash ington State College

Bellingham. Washington 98225

Activity and exploratory behavior in rats was examined on 2 consecutive days of testi ng at 35 ~nd
again at 90 days of age using Greek cross mazes, proportional in size to the subject, having black, white,
st r iped, and checkered arms. Half of the young animals received handling habituation prior to testing
and half of each of these groups were handled prior to testing in adulthoo d. Young rats were more acti ve
than adults and handling, e ither po stweaning or in adulthood , increased activity and exploratory
behavior . Results also indicate d th at early handling potentiates the effects of later handling.

Although handling during infancy has been shown to
increase later activity and explorato ry behavior in rats
(DeNelsky & Denenb erg, 1967a, 1967b; Schaefer, 1968 ;
but see King, 1970) , less is known about the effects of
postweaning handling upon these behaviors. Meyers
( 1965) and Meyers, Leary, and Littman ( 1965) have
found that postweaning handling will reduce the latency
to enter a novel alley, suggesting an increase in
exploratory tendency. Thompson and Lippman (1972),
investigating activity and exploratory behavior in adult
gerbils and rats using a Greek cross maze with black,
white , striped, and checkered arms, found consistent
results for rats for each of the three measures they
employed . The three measures, compartme nt of first
choice, frequency of compartment entrance, and a
behavioral time sampling of each animal's location
during each 180·sec trial, indicated that rats preferred
the black compartment , avoided the white, and showed
a slight preference for the striped compartment over the
white. Their experiments also indicated that habituation
to handling in adulthood, repeated days of testing, and
group housing resulted in higher activity scores and a
t re nd t oward more equ al preference among
compartments. In addition , Bronstein (1972) has shown
that young rats habituated to handling are more active
than adult rats habitu ated to handling, altho ugh he did
not assess the effects of handlin g on activity per se.

The present experiment was designed to extend the
investigation of the effects of handling habituation on
activity and stimulus seeking to younger animals and
also to assess whether postweaning handling habituation
and repeated testing in a Greek cross maze will increase
the effect s of adult handling habituation on activity and
explorato ry behavior in a similar maze.

This research was su p ported b y a gra nt f ro m the Bureau for
Fac ulty Rese arch Western Washington State Coll ege . Th e auth o rs
w ish to thank Ste ve No rsen, Deborah Wilson, and Larry
K ronquis t fo r th eir aid in data co llec tion .

METHOD

Subjects
The subjec ts were 44 male albino rats 21 days of age obtained

fro m Sprague-Dawley, Madison, Wiscon sin. The animals were
housed five to a cage and given ad-lib foo d and water thro ugho ut
the experiment.

Apparatus
In an att empt to make the appara tus prop ort ioned to the

animal's size, yo ung animals were tested in a Greek cross maze
with arm s 17 cm long, 12.5 cm wide , and 24 cm high. TIle floor
of the maze was painted flat gray, the nor th and south arms were
painted /lat black and flat white , respect ively. The east arm was
painted with a 45-deg angle alt ernating 1.3-cm wide black and
whit e stripes, and the west arm was paint ed with 1.3-cm square
black and white checks. The maze was illumina ted from above
by two fluorescent lamps 2 10 em above the floor. The ad ult
animals were tested in a homologou s but larger maze , more fully
describe d in Thompso n and Lippm an (\ 972). The maze had
arm s 33 ern long, 25 em wide, and 48 em high. It was painted as
descr ibed fo r the small maze except the stripes and checks were
2.5 Clll wide.

Procedure
The expe riment was conducted in two steps . In the first step,

half the animals (N = 22) rece ived 10 days of handling
habi tuat ion start ing al 25 days of age and aUanimals were tested
for 2 day s in the maze at 35 days of age. In second step , the
habitu ated and unhabitu ated groups were divided rand omly , half
of each group (N = II) received handling hab it uat ion for 10 days
star t ing at 80 days of agc and all animals were tested for 2 days
in the maze at 90 days of age.

Handlin g hab ituation for both yo ung and adult animals was
ide ntical to that described in Tho mpson and Lippman (1972 ).
Briefly, handling co nsisted of removing the home cage from the
cage rack , transferri ng each animal, one at a time, to an identical
cage, and then return ing the animals to the cage and the cage to
the cage rack. Th is was repeated five times each day so that each
an imal was handl ed a tota l of 100 times. Each an imal was tested
ind ividually and given a 3·min tr ial on each of 2 consec utive
days. The subjee t was placed in the cen ter of the maze facing
o ne of the compart ments. The com part men t which a subject
faced was systema tically rot atcd so that subjects were placed
facing each compartment eq ually oft en. Three measures were
takcn : (a) which compartment the subjec t chose to ente r first,
(b) the frequency eac h subject entered each co mpartment, and
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(c) which compartment the subject was in at the end of each
10 sec of the l80-sec trial .
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COMPARTMENTS

Figure 1. Mean frequency of compartment entrance for each
compartment over the 2 days of testing, the Compartment
by Days interaction.
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Adult Animals
Analysis of data gathered on the adult animals

employed between factors of early handling and late
handling and within factors of days and compartments.

First entry. This analysis indicated that the black
compartment was entered first more often than white or
checks.

Frequency. Analysis of these data revealed significant
effects of early handling and compartments plus
interactions of Late Handling by Days, Early Handling
by Late Handling by Days and Early Handling by Days
by Compartments.

The Early Handling by Late Handling by Days
interaction was analyzed further via separate analyses of
variance for subjects receiving early handing or no early
handling, the factors in each analysis being late handling
and days. For subjects receiving no early handling, adult
handled animals had a higher frequency of compartment
entrance than animals not handled in adulthood. For
subjects receiving early handling there was a decrease in
frequency of compartment entrance from Day I to
Day 2 only for late handled subjects.

The Early Handling by Days by Compartment
interaction (combining over late handling conditions) is
presented in Figure 3. To clarify the source of this
interaction, a separate analysis of variance was computed
on subjects that received or did not receive postweaning
handling, the factors in each analysis being Days and
Compartments. Results of these analyses indicated that
adult animals given postweaning handling habituation
approached low intensity stimu lation and avoided high

most likely to be found in the black compartment and
less likely to be found in white, handling habituation
tended to equate compartment preferences.

Figure 2. The mean number of time samples that handled and
unhandled subjects were observed in each compartment, the
Handling by Compartment interacton.
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The data gathered in the two parts of the experiment,
that for the young and for the adult animals , were
analyzed separately for each of the three measures
employed: (a) first entry, (b) frequency of entrance , and
(c) time sampling. A third set of analyses, one for each
measure, provided comparisions between performance of
young and adult animals. Initial analysis was made by
analysis of variance . Subsequent analysis of significant
interactions were by analysis of variance and/or
Duncan's multiple range tests . Only effects significant at
p < .05 are reported.

Young Animals
Analysis of variance of the three measures used a

between factor of handling or no handling and within
factors of days and compartments.

First entry. The young animals revealed no
compartment preference on this measure.

Frequency of entrance. The analysis indicated that
the handled subjects were more active than the
unhandled. The analysis also revealed a significant
compartment effect and Compartment by Days
interaction; the data for the interaction (combining over
handling conditions) are presented in Figure 1. Although
the black compartment was the most frequently entered
compartment on both test days, the differential ordering
of compartments seen on Day I (black, checks , stripes,
and white), was absent on Day 2 .

Time sampling. Analysis of the time sampling data
revealed a compartment effect and Handling by
Compartment interaction, which is presented in Figure 2
(combining the 2 days of testing). Although this figure
indicates that both handled and unhandled rats were
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Figure 3. The mean frequency of entrance into each
compartment over both days of testing for early handled and
unhandled subjects, the Early Handling by Days by
Compartment interaction.

intensity stimulation irrespective of complexity. Animals
not given postweaning handling, however, also showed
avoidance of high complexity, with black entered more
frequently than checks or stripes , and black, checks, and
stripes all entered more often than white. Comparison of
each compartment between the 2 days of testing
revealed only a decrease in compartment entrances for
the black compartment.

Time sampling. Analysis of these data revealed only a
significant compartments effect. Comparisons among the
compartments indicated that adult animals show a
consistent preference for black, and avoidance of the
white compartment, with equal and intermediate
preference for the checks and striped compartments.

Day 1 Day 2

Early Handled
Late Handled 4.63 3.98
Late Unhandled 4.07 4.42

Early Unhandled
Late Handled 3.81 3.47
Late Unhandled 3.67 3.21

B W S C

Young Rats
Day 1 6.66 3.71 4.41 5.84
Day 2 6.18 4.25 4.46 4.66

Adult Rats
Day 1 4.41 1.66 2.96 2.71
Day 2 4.05 1.46 2.57 2.52

Results of the initial test series (young animals) showed that
postweaning handling increases exploratory behavior and
activity. Compartment preference, as indicated by time-sampling
data, indicated that despite a clear preference for black and
avoidance of white, handling tended to equate young animals'
preferences among the striped and checkered compartments.

DISCUSSION

Compartments

Table 2
Mean Frequency of Compartment Entrance, Combining Over

Both Early and Late Handling Conditions, the
Age by Days by Compartments Interaction

nonsignificant for data on young animals but was
significant for adult animals even though the trends were
similar in both sets of data . As is apparent in Table 2,
the Age by Days by Compartment interaction indicates
differential frequency of entrance into the various
compartments across days for the two ages. Further
analysis indicated that for young animals there was an
ordering of frequency of compartment entrance on
Day 1; black was entered most frequently, followed by
checks and stripes, and white was avoided . Although
there was still greater entrance into black than any other
compartment on Day 2, the other compartments were
entered equally often. The adult animals behaved
uniformly on both days of testing , entering black most
often, avoiding white, and entering the ckeckered and
striped compartments equally often. Table 2 shows also
that the young animals are clearly more active than the
adults.

Time sampling . The analysis revealed a significant
effect of compartments and interactions of Age by
Compartments and Age by Late Handling by
Compartments. Since subsequent analyses of the Age by
Late Handling by Compartment interaction at each age
revealed no significant main effects or interactions, the
small difference among compartments as a function of
age levels and handling conditions do not warrant
interpretation. Differential compartment preferences at
each age level have been specified above.

Table I
Mean Frequency of Compartment Entrance, Combining Over

Age and Compartments, the Early Handling by
Late Handling by Days Interaction
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Young and Adult Animals
For each measure, an analysis of variance was

computed with factors of age, early handling, late
handling, compartments, and days.

First entry. Only the Age by Compartment
interaction was significant, indicating that only the adult
animals showed a compartment preference , that for the
black compartment.

Frequency. The significant main effect of age
indicated that young animals were more active than
adults, thus supporting and extending the generality of
Bronstein's (1972) results based on open field activity.
This analysis also yielded significant main effects of
early handling, days, and compartments plus interactions
of Age by Compartments, Days by Compartments, Age
by Days by Compartments and Early Handling by Late
Handling by Days.

The Early Handling by Late Handling by Days
interaction, which is presented in Table 1, can be
explained by noting that this interaction was
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With the single exception of a reversal in preference among
striped and checkered compartments for unhandled animals,
these results are identical to those reported for adult animals by
Thompson and Lippman (1972).

As with the young animals, handling in adult animals also
increased activity, but did not affect compartment preference, as
measured by time sampling, during the second test series. Thus,
the two test series yielded similar results which , in tum, were
consistent with prior results based on animals tested only in
adulthood (Thompson & Lippman). For all measures, the black
compartment was preferred, white was avoided , and striped and
checkered compartments represented weak intermediate
preferences.

The potentiating or residual effects of early handling on adult
behavior was detectable only on the activity measure . The group
receiving both postweaning and adult handling showed a
decrease in activity from Day 1 to Day 2; there were no changes
for the other groups. Thompson and Lippman (1972) observed
an increase in activity over the 2 days of test ing which they
attributed to a decrease in emotionality. If it is assumed that
handling habituation decreases emotionality, then it would be
expected that the group given both early and late handling
would have been less emotional than any other group. It is
suggested that the increased activity of animals handled both
early and late would have brought them into greater commerce
with the stimuli of the maze and provided opportunity for
greater satiation to the maze elements, which yielded the
decrease in exploratory (activity) tendencies over the 2 days of
adult testing . Handling habituation at either postweaning or in
adulthood will decrease emotionality and increase exploratory
behavior. Providing habituation to handling at both times

accelerates the decline in emotionality, increases exploration and
eventual satiation to the stimuli in that context.

REFERENCES
Bronstein, P. M. Open-field behavior of the rat as a function of

aae: Cross-sectional and longitudinal investigations. Journal of
Comparative and Physiological Psychology, 1972, 80,
~35-341.

DeNelsky, G. Y ., & Denenberg, V. H. Infantile stimulation and
adult exploratory behavior: Effects of handling upon tactual
variation seeking. Journal of Comparative and Physiological
Psychology, 1967a, 63 , 309-312.

DeNelskv , G. Y., & Denenberg, V. H. Infantile stimulation and
adult exploratory behavior in the rat: Effects of handling
upon visual variation seeking. Animal Behavior, 1967b, 15,
568-573 .

King, D. L . Effect of early experience and litter on some
emotional variables in the rat. Journal of Comparative and
Physiological Psychology, 1970, 73, 436-441.

Meyers, W. J. Effects of different intensities of postweaning
shock and handling on the albino rat . Journal of Genetic
Psychology , 1965, 106, 51-58 .

Meyers. W. J .. Leary, R. W.. & Littman, R . A. Free-ehnoice
exploration: Decreased resporisivity to illumination from prior
experience. Journal of Comparatrve and Physiological
Psychology, 1965, 60, 297-298 .

Schaefer, Jr . T . Some methodological implications of research on
"Early handling" in the rat. In G. Newton, and S . Levine
(Eds.), Early experience and behavior, Springfield : Thomas,
1968.

Thompson, R. W., & Lippman, L. G. Exploration and activity in
the gerbil and rat, Journal of Comparative and Physiological
Psychology, 1972,80,439-448.

(Received for publication December 23,1974.)



<<
  /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




