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Discrete bilateral electrolytic lesions destroying the
lateral half of the cerebral peduncle and overlying
substantia nigra at prerubral levels (which disjoin a
pathway from the occipital cortex to the brainstem
reticular formation) in the rat produced profound losses
in retention of a brightness and a pattern discrimination
habit. Lesions damaging the substantia nigra alone had
significantly smaller effects on retention. These results,
in conjunction with others, support the notion that a
direct occipitoreticular pathway may be involved in the
performance of visual discrimination habits, possibly
serving in attention to visual cues, visuomotor
integration, and/or formation of visual engrams.

It has recently been reported that electrolytic lesions
destroying the lateral pedunculo-nigral area (LPNA) in
rats seriously impair retention of a visual pattern
discrimination habit, while only slightly impairing
retention of a nonvisual kinesthetic discrimination habit
(Thompson & Craddock, '1972). Since the LPNA is
traversed by corticoreticular fibers originating within
the posterior regions of the cerebrum (Knook, 1966;
Valverde, 1962), the possibility exists that a direct
pathway between the occipital cortex and the brainstem
reticular formation functions in the maintenance of
discriminative responses to visual stimuli. Further
support for this notion comes from the findings that
visual pattern discrimination habits are susceptible to
interference either by longitudinal knife cuts situated
between the LPNA and the mesencephalic reticular
formation (Howze & Thompson, 1972) or by
electrolytic lesions of the mesencephalic reticular
formation (Thompson & Thorne, 1973).

In the current study, a more intensive investigation of
the effects of LPNA lesions on visual discrimination
performance was made. Specifically, we attempted to
determine if a brightness discrimination habit is likewise
abolished following lesions of the LPNA, and if the
deficits in brightness and pattern discrimination
performance are more related to nigral damage than to
peduncular damage. In addition, data are provided on
the effects of lesions to the region of the lateral and
dorsal terminal nuclei of the accessory optic system.
This was deemed necessary in view of the fact that
LPNA damage interrupts a portion of the accessory
optic fibers which traverse the ventral surface of the
cerebral peduncle at nigral levels (see Hayhow, Webb, &
Jervie, 1960).

METHOD

Adult male albino rats of the Wistar strain were initially
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trained in a Thompson-Bryant (1955) discrimination box to
approach a white stimulus card and to avoid an adjacent black
stimulus card (Problem WB). Under the motive of escape from
footshock, a response to the unlocked white card admitted S to
the goalbox, whereas a response to the locked black card was
automatically punished by mild footshock. Eight trials were
given daily with an intertrial interval of 60 sec. The criterion of
learning consisted of no more than one error in 2 consecutive
days. Upon reaching the criterion on Problem WB, the Ss were
then required to approach a horizontal black and white striped
card and to avoid an adjacent vertical black and white striped
card (Problem HV)—the striations were % in. thick. The training
procedure on Problem HV was the same as that described for
Problem WB.

Following learning of Problem HV, the Ss were divided into
four groups, the groups being roughly matched in terms of the
number of errors made in original learning. One group
(Group LPNA) sustained lesions destroying portions of the
lateral half of the cerebral peduncle and overlying substantia
nigra at prerubral levels. A second group (Group LSN) received
lesions of the lateral half of the substantia nigra at prerubral
levels with minimal involvement of the subjacent cerebral
peduncle. A third group (Group MGN) suffered lesions in the
region of the medial geniculate nucleus which were intended to
destroy the lateral and/or dorsal terminal nuclei of the accessory
optic system. The fourth group (Group NC) served as normal
controls.

A 2-week recovery period (or rest period in the case of
Group NC) was allowed prior to the retention test. The retention
test consisted of relearning the discrimination problems in the
same order in which they were originally mastered. Retention
was measured in terms of percentage error savings scores using
the conventional formula.

Following the retention test, each operated S was anesthetized
and its vascular system perfused with 10% Formalin. The brain
was then removed, fixed, and subsequently sectioned frontally at
90 microns. Every third section through the lesion was
photograghed at 14X. For the purpose of ranking the Ss in terms
of the amount of damage to the cerebral peduncle and substantia
nigra, the lesions of each S composing Groups LPNA and LSN
were reconstructed on work sheets containing a series of frontal
sections through prerubral and rubral levels. A transparent grid
was then used to obtain an index of the overall size of the lesions
as well as of the extent of central necrotic damage to the
cerebral peduncle and substantia nigra.

RESULTS

In spite of the moderate size of the lesions (see
Fig. 1), the majority of Ss showed no obvious evidence
of brain damage by the end of the second postsurgical
day, nor did they show any belated symptomatology.
The only notable behavioral change was a heightening of
startle reflexes to auditory and tactile stimuli. This
hyperexcitability (which lasted from 2 to 7 days) was
observed in five of the six Ss in Group LPNA, three of
the five Ss in Group LSN, and two of the eight Ss in
Group MGN. All Ss were subsequently found to be
excellent runners in the apparatus during the retention
test: they were highly motivated to gain entrance into
the goalbox, oriented well to the stimulus cards, showed
frequent VTE behavior, and exhibited normal correction
responses following the commission of an error.

Table I presents the retention scores for each group
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Fig. 1. Photographs of unstained sections showing lesions of
the lateral pedunculo-nigral area (A) in one rat (Problem WB =
—88%, Problem HV = 21%), lateral substantia nigra (B) in one
rat (Problem WB = 0%, Problem HV = 54%), and medial
geniculate nucleus (C) in one rat (Problem WB = 100%,
Problem HV = 100%.

on Problems WB and HV. The Mann-Whitney test
disclosed that Groups LPNA and LSN were significantly
inferior to Group NC in retention of both problems
(ps <.05). On the other hand, Group MGN did not
differ significantly from Group NC in retention of either
problem (ps>.30). Of particular interest was the
finding that Group LPNA was signficantly inferior to
Groups LSN and MGN (ps < .05) in retention of both
problems. The differences between the latter two groups
were also significant beyond the .05 level.

It must be emphasized that the extent of the
retention deficits in Groups LPNA and LSN was not
related to the overall size of the lesions; the rank-order
correlations were found to be negative (—.10 for

Table 1
Retention Scores for All Groups
Problem WB Problem HV
Percent Error Percent Error
Savings Savings

Group N Mean Range Mean  Range
NC 6 100 99.0 94-100
LPNA 6 -46.3 -167- 68 6.7 -25- 35
LSN 5 57.2 0-100 67.6 50-100
MGN 8 94.3 80-100 95.0 83-100
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Problem WB and -.30 for Problem HV) and
insignificant. Correlations between retention deficits and
extent of damage to the cerebral peduncle were positive
(.52 for Problem WB and .69 for Problem HV), but only
the latter reached statistical significance. With respect to
retention deficits and extent of damage to the substantia
nigra, the correlations were again positive (.69 for
Problem WB and .37 for Problem HV), but only the
former was significant. Finally, correlations between
retention deficits and extent of combined damage to the
cerebral peduncle and substantia nigra were positive and
significant (.80 for Problem WB and .59 for
Problem HV).

DISCUSSION

These results confirm earlier findings (Thompson & Craddock,
1972) in showing that LPNA lesions drastically impair retention
of a horizontal-vertical discrimination habijt in the rat. The
finding that a brightness discrimination habit was likewise
abolished following LPNA damage provides additional evidence
for the importance of the lateral portions of the cerebral
peduncle and substantia nigra in the maintenance of
discriminative responses to visual stimuli.

It would appear that the dramatic retention losses observed in
Group LPNA are attributable to damage to both the cerebral
peduncle and substantia nigra, and not to damage to any one
structure alone. This conclusion is based upon the finding that
Group LSN showed significantly poorer retention scores than
Group NC, but significantly better retention scores than
Group LPNA, and upon the observation that the amount of
damage to the LPNA (rather than the amount of damage to
either the cerebral peduncle or substantia nigra) is the best index
for predicting the extent of retention losses on both visual
discrimination problems. On the other hand, inadvertant injury
to the accessory optic fibers underlying the cerebral peduncle
does not appear to contribute to the retention losses observed in
Group LPNA. This was clearly demonstrated by the excellent
performance of those Ss composing Group MGN which sustained
damage to the dorsal and/or lateral terminal nuclei of the
accessory optic system.

Thus, the overall results of this study, coupled with those of
related studies (Howze & Thompson, 1972; Thompson &
Craddock, 1972; Thompson & Thorne, 1973), strongly favor the
notion that the disruptive effects of LPNA lesions on visual
discrimination performance are due to interruption of an
occipitoreticular pathway. The functional significance of this
pathway may lie in attention to visual cues, visuomotor
integration, and/or formation of visual engrams.

REFERENCES

Hayhow, W. R., Webb, C., & Jervie, A. The accessory optic fiber
system in the rat. Journal of Comparative Neurology, 1960,
115, 187-215.

Howze, M. A., & Thompson, R. Disconnecting occipitoreticular
projections: Amnestic effects on a visual habit in the rat.
Psychonomic Science, 1972, 27, 143-145.

Knook, H. L. The fibre-connections of the
Philadelphia: Davis, 1966.

Thompson, R., & Bryant, J. H. Memory as affected by activity
of the relevant receptor. Psychological Reports, 1955, 1,
393-400.

Thompson, R., & Craddock, S. N. Lateral cerebral peduncle
lesions: Amnestic effects on a visual habit in the rat.
Psychonomic Science, 1972, 27, 140-142.

Thompson, R., & Thorne, B. M. Brainstem reticular formation
lesions: Amnestic effects on learned habits in the rat.
Physiological Psychology, 1973, 1, 61-70.

Valverde, F. Reticular formation of the albino rat’s brainstem
cytoarchitecture and corticofugal connections. Journal of
Comparative Neurology, 1962, 119, 25-53.

forebrain.

(Received for publication May 21, 1973.)

Bull. Psychon. Soc., 1973, Vol. 2 (2)




<<
  /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




