Cerebral lesions and climbing suppression

in the turtle’

The effects of forebrainlesions on a form of passive avoid-
ance were examined under varying shock intensities. The
results suggested that damage to cerebral tissue impaired
the climbing response of Chrysemys, independent of shock
level, rather than the acquisition of avoidance behavior. The
data appeared to confirm the participation of reptile hemis-
pheric tissue in emotionally integrative behavior patterns.

The effects of differentially placed lesions in the
mammalian forebrain on active and passive avoidance
acquisition have been given increasing study in recent
years (see e.g., Lubar, 1964; McCleary, 1961).Interest
in the reptile forebrain has been largely confined to the
search for structural and functional homologies with
mammalian brain tissue. Neurophysiological techniques
applied to this problem, however, have produced data
that are either incomplete or ambiguous. The inade-
quacies of earlier study have been reviewed by Goldby &
Gamble (1957).

Though Bremer, Dow, & Moruzzi (1939) failed to
evoke motor responses with cortical stimulation, earlier
study, summarized by Goldby and Gamble, had shown
spontaneous movement deficit with extensive cerebral
ablation in the turtle; and loss of appropriate motor
responses during emotional states in snake following
such ablation. Despite this evidence of deficit, the elec-
trical inexcitability of the reptile cortex has beentaken
by Goldby and Gamble to indicate that this tissue is not
comparable to the mammalian ''motor' area. The
failure of Kruger & Berkowitz (1960) to find any
retrograde degeneration inthe thalamus following corti-
cal lesions is consistent with this position., Goldby and
Gamble further suggested that the basal parts of the
hemisphere may be of significance in the orientation
of the reptile to its environment—possibly by facilitating
neural mechanisms at lower levels and integrating ap~
propriate behavior patterns.

Several experiments in our laboratory confirmed the
loss of spontaneous movement with massive cerebral
damage in the turtle, but the data clearly showed that
less extensive lesions failed to affect either locomotor
activity levels or the acquisition of escapeina one-way
shuttle~box.

EXPERIMENT |

Subjects. Three groups of ten male Chrysemys, three
to four years of age as estimated from carapace
length, were randomly constituted as lesioned Ss, sham
operates and unoperated confrols. Three of the sham
operates died before the experiment was complete
so that the data of only 27 Ss was available.
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Apparatus. A detailed description appears elsewhere
(Spigel & Ellis, 1965). The apparatus, essentially, con-
sists of a circular metabolism cage wired for shock
administration when Ss, with a mercury switch taped
to their carapace, begin to climb. When they reach an
approximately 20° lie, the switch is thrown, sending
a current through the S between the cage wall and floor.
A timer, also activated, recorded the number of seconds
S actually spent climbing under these conditions. Pre-
vious study (Spigel, 1964; Spigel & Ellis, 1965) had
shown that Ss in such a walled surround are persistant
in their efforts to climb out. The suppression of this
effort was takenoperationally as demonstration of a form
of passive avoidance.

Procedure: Surgery. Ss were anesthetized by reten-
tion for 75 min. at 0°C. Mechanically producedbilateral
lesions were confined to the posterior and mid-hemis-
pheric regions. Sham operates were frozen in similar
fashion and the skull drilled bilaterally without pene-
tration of the dura.

Testing. Behavioral examination began one week after
surgery. Ss were placed in the climbing apparatus for
30 min. each day with shock intensity setat 60 volts AC.
A criterion of one 30-min. session without climbing was
established, and both the number of trials to criterion
and the number of seconds of climbing each day were
recorded.

Results

Since neither the numberof trials to criterion, nor the
mean climbing time per trial were significantly different
for sham operated and unoperated controls, their data
were pooled. Mean scores onboth measures for lesioned
and control Ss are recorded in the top row of Table 1.
Mann-Whitney U-tests of data from both measures
failed {o differentiate the groups.

MEAN TRIALS MEAN CLIMBING
to ZERO per TRIAL{sec’s)
LESION | CONTROL{ LESION [ CONTROL
60 voLr 4.8 36 44 3.0
30 vout 2.9 10. 52 | 24.4
O vour 1.7 10.2 385.4 |639.2
Table 1. Scores on Two Measures of Climbing for Lesioned and

Control Ss under Varying Shock Intensities
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EXPERIMENT 11

Subjects. Two groups of eight and two groups of six
male Chrysemys, of the same age range as in Experi-
ment I were constituted—the former groups assigned
to 30-volt lesioned and sham-operated conditions, and
the latter to a 0-volt test situation.

Apparatus, Surgery and Testing were identical to that
described for the first experiment. The only procedural
difference was the setting of a 30-volt shock intensity
for the lesioned and control Ss of the two groups of
eight, and no shock at all for the six Ss in each of the
remaining groups.

Results

The scores for the four groups of Experiment II are
contained in the remainder of Table 1. While the dif-
ference in the mean climbing time under the 0-volt
condition was not statistically significant for the lesioned
and sham-operated Ss, a two-tailed Mann~Whitney U=~
test of the difference in the mean number of trials to
criterion (U=10) indicated significance at less than the
.05 level. For the 30-volt condition, the sham-operated
Ss yielded significantly higher scores on both meas-
ures than lesioned Ss (U=9, 8; p< .01, respectively).
Additional Mann-Whitney U-tests also indicated a sig-
nificant difference between the lesioned Ss of the 0-volt
and 30-volt groups (U=4, p< .05) andbetween the 0-volt
and 30-volt sham-operated controls (U=0, p< .01).
The number of trials to criterion was not statistically
differentiated across shock intensity groups with respect
to climbing time per trial. Typical lesions are shown
schematically in Fig. 1.

Discussion

It appeared from the results of Experiment I that the
reduced response levels of all groups under the higher
intensity shock might have obscured any lesion-induced
effects. It further appeared thatanadditional setof con-
trol conditions, namely climbingbehavior in the absence

Fig. 1. Typical hemispheric lesions in operated Ss.
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of shock, might benecessary for a more thorough evalu-
ation of any emerging deficit.

Although significantly increased climbing was ob-
served for sham operates over lesioned Ss under the
30-volt condition, the persistence of this difference—
even without contingent shock—suggested that the
lesioned-induced deficit related to climbing behavior
per se, rather than to the acquisition of passive avoid-
ance. The inference of a general activity deficit at-
tributable to the less extensive lesions administered was
rendered unlikely in view of previous unpublished data
which clearly showed that such Ss did not differ at all
from controls with respect to locomotion.

Climbing under the conditions currently imposed
represented an attempt to escape, and as suchapparent-
ly involved emotionally integrative mechanisms. An
interpretation of the observed climbing deficit interms
of interference with, or inhibition of a response more
ubiquitously generated or aroused by confinement seems
more appropriate. In this regard, the lesion-induced
climbing decrement in a situation which hasbeen shown
to be relatively repugnant to this species, is consistent
with earlier observation of the loss of appropriate motor
responses in the cerebrally-lesioned snake under
emotional stimulation. To this extent, the participation
of reptile hemispheric tissue in emotionally integrative
behavior patterns is suggested.

The data provided by the sham operates also sub-
stantiates the results of anearlier study (Spigel & Ellis,
1965) of climbing suppression in which mean climbing
per trial statistically differentiated 0-volt and 30-volt
Ss, while number of trials to zero did not. While it
is tempting to extend the comparison of 0- and 30-volt
Ss with those under 60-volt shock in Experiment I, the
dangers inherent in cross~experimental tests are aug-
mented in the case of turtles by seasonal differences
at the time of capture. Nevertheless, the differences
between Ss in these groups, as shown in Table 1, are
sufficient to warrant further study.

References

Bremer, F., Dow, S., & Moruzzi, G. Physiological analysis of the
general cortex in reptiles and birds. J. Neurophysiol., 1939, 2,
473-487.

Goldby, F., & Gamble, H. J. The reptilian cerebral hemispheres.
Biol. Rev., 1957, 32, 383-420.

Kruger, Lawrence, & Berkowitz, E. C. The main afferent connec-
tions of the reptilian telencephalon as determined by electro-
physiological methods. J. comp. Neuwrol., 1960, 115, 125-141.

Lubar, J. F. Effect of medial cortical lesions on the avoidance
behavior of the cat. J. comp. physiol. Psychol., 1964, 58, 38-46.

McCleary, R. A. Response specificity in the behavioral effects of
limbic system lesions in the cat. J. comp. physiol. Psychol.,
1961, 54, 605-613.

Spigel, I. M. Learning, retention and disruption of detour behavior
in the turtle. J. comp. physiol. Psychol., 1964, 57, 108-112. (a)

Spigel, I. M., & Ellis, K. R. Climbing suppression: Passive avoid-
ance in the turtle. Psychon. Sci., 1965, 3, 215-216.

Note

1. This research was supported by Grant No. APA-133 from the
National Research Council of Canada.

Psychon. Sci., 1966, Vol. 5 (5)




<<
  /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




