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Dorsomedial amygdala damage: A time­
after-surgery assessment of feeding 
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The food consumption of Charles River male rats with dorsomedial amygdala lesions was compared 
with sham operates and normal controls on four tests spanning a 65-day postsurgery period. Following 
24-h food deprivation (18- and 65-day postsurgery tests), lesioned animals ate significantly less than the 
other two groups (p < .01). Although 24-h food and water deprivation (35- and 50-day postsurgery 
tests) increased the absolute level of food consumption in all groups, the relative magnitude of the 
feeding deficit in lesioned animals remained approximately the same (p < .01). The results suggest that 
hypotheses which stress the "temporary deficit" nature of lesion effects do not adequately explain the 
changes in feeding following dorsomedial amygdala damage. 

Changes in feeding behavior after amygdala damage 
are well documented, with destruction of dorsomedial 
regions decreasing food consumption (Cole, 1974; 
F onberg, 1966) and destruction of more basolateral 
sites increasing food consumption (Fonberg, 1968). 
While the reduction in feeding by rats following dorso­
medial amygdala damage appears to be food·deprivation 
dependent (Cole, 1974), the similar attenuation of the 
anorexigenic properties of amphetamine following 
recovery from dorsomedial amygdala lesions (Cole, 
1973) and from lateral hypothalamic lesions (Carlisle, 
1964) suggests that adrenergic processes underlie the 
regulation of feeding in both areas. 

Evidence suggesting that amygdala damage also 
alters the subject's sensitivity or responsiveness to 
environmental stimuli (Nauta, 1963; Sclafani, Belluzzi, 
& Grossman, 1970; White, 1971) raises the question as 
to whether these changes in feeding are due to a 
temporary deficit in responding to stimulus properties 
of food or represent more stable changes in feeding. 
Also, Turner (1973) has indicated that medial amygdala 
lesions produce a rather extensive "sensorimotor syn­
drome ," characterized by visual and olfactory unre· 
sponsiveness, absent or sluggish visual and proprioceptive 
placing, forelimb disuse, and inability to make localized 
and conditioned responses to somatosensory stimuli. 
Since recovery from the "sensorimotor syndrome" 
appears to take place within 10 to 22 days (Turner, 
1973), any general effects of such a deficit on feeding 
behavior should be only temporary. 

As a means of determining whether changes in feed­
ing following dorsomedial amygdala damage are 
temporary (and therefore possibly due to transitory 
deficits) or more stable, the present study reports a 
preliminary assessment of lesion effects extending over 
a 65-day postsurgery period. While the first test was 
conducted toward the end of the proposed "sensori­
motor syndrome" period, the other three tests extended 
well beyond the period where temporary deficits provide 
a viable explanation of fmdings. 

METHOD 

SUbjects 
Six amygdala lesion, six sham-operate, and six normal control 

male Charles River rats were subjects. At the time of surgery, 
the animals were 120-130 days of age, with body weights ranging 
from 350450 g. They were housed individually in plastic cages 
in a temperature<ontrolled laboratory under a regular 12-h­
light/12-h-<lark schedule and had access to Purina Lab Chow and 
water in the home cage. While all animals were, on other occa­
sions during the 65-<lay postsurgery period, also serving as 
drug<ontrol subjects in a lesion-<lrug study, no subject received 
any drug injection during the entire period of assessment. 

Surgical Procedure 
In the lesioned group, bilateral electrolytic lesions were 

produced stereotaxically (2-mA anodal dc current for 20 sec) 
with monopolar stainless steel electrodes insulated except at 
the tip while animals were anesthetized with nembutal sodium 
(50 mg/kg). A rectal cathode completed the circuit. Flat-skull 
coordinates for the dorsomedial amygdala (Skinner, 1971) 
were -.5 mm posterior to bregma, ±4.0 mm lateral to midline, 
and -8.0 mm vertical depth. Surgical procedure for the sharn­
operated group was identical to the above, except that no 
current was passed after electrode placement. 

Testing Procedure 
During the 65-<lay postsurgery period, the lesioned animals 

were compared with the sham-operated and control animals 
on the following tests. On Test 1 (18 days postsurgery) and 
Test 4 (65 days postsurgery), subjects in all groups were 24-h 
food deprived and food and water consumption was measured. 
On Test 2 (35 days postsurgery) and Test 3 (50 days post­
surgery), subjects in all groups were 24-h food and water de~ 
prived and food and water consumption was measured. 

Each test session was conducted in the animal's home cage 
and was 1 h in length. The animals were weighed immediately 
prior to each test session, in order to assess changes in the body 
weights of the groups over the course of the 65-<lay period. To 
begin the test, a cup containing dry-ground Purina Lab Chow 
was introduced into the home cage. Food consumption was 
measured by weighing the cup at the beginning of the test, 
weighing it again at the end of the test, and taking the dif­
ference in weight (corrected for any spillage) as amount con­
sumed. Water consumption during the test was measured by 
means of a graduated bottle attached to the front of the cage. 

At 70-75 days postsurgery, the lesioned and sham-operated 
animals were sacrificed and perfused with 37% formaldehyde 
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Table 1 
Mean Food Consumption (±SE), Mean Water Consumption (±SE), and Mean Body Weight of Amygdala Lesion (AL), 

Sham-Operate (SO), and Normal Control (NC) Subjects on Four Postsurgery Assessment Tests 

Days Postsurgery 

Group Condition 18 35 50 65 

Food Consumption (g) 15.67 ± 0.99 24.33 ± 1.78 22.50 ± 2.40 17.83 ± 1.28 
NC Water Consumption (ml) 6.67 ± 3.07 18.33 ± 2.11 15.00 ± 1.29 8.83 ± 1.83 

Body Weight (g) 448.33 485 .83 510.00 535.00 

Food Consumption (g) 17.50 ± 1.75 28 .33 ± 1.73 27.00 ± 2.87 20.83 ± 2.30 
SO Water Consumption (ml) 6.67 ± 1.67 20.00 ± 1.29 15.83 ± 0.83 6.67 ± 1.67 

Body Weight (g) 455 .50 500.00 526.83 555.50 

Food Consumption 9.83 ± 0.83*t 14.33 ± 2.17*t 12.17 ± 2.09*t 11.33 ± 1.40*t 
AL Water Consumption (ml) 5.00 ± 1.82 15 .83 ± 2.39 12.50 ± 1.12tt 6.67 ± 1.67 

Body Weight (g) 439.50 474.83 492.67 524.17 

Note-On 18- and 65-day postsurgery tests, animals were 24-h food deprived; on 35· and 50-day postsurgery tests, animals were 24-h 
food and water deprived. tSignificantly different from SO at .01 level. 
"Significantly different from NC at .01 level. ttSignificantly different from SO at .05 level. 

solution. The brains were extracted for frozen sectioning 
(40 micra) and stained for purposes of histological verification . 

RESULTS AND DISCUSSION 

By the second day postsurgery, the average body 
weight of the lesioned group had dropped to approxi­
mately 91% of its presurgery level. Because of this drop 
in body weight, the lesioned animals' normal laboratory 
chow diet was supplemented with a damp-mash diet 
for several subsequent days. By the seventh or eighth 
day postsurgery, the lesioned animals had regained some 
of this loss and appeared to be eating satisfactorily; 
therefore, the supplemental diet was discontinued . 
Relative to the sham-operated and control animals, the 
body weight of the lesioned animals remained quite 
stable thereafter for the duration of the 65-day post­
surgery assessment period . On none of the four assess­
ment tests did the body weights of the three groups 
differ significantly (t test for independent groups) . 

The food consumption, water consumption, and 
body weights of the three groups of subjects on each of 
the four postsurgery tests are summarized in Table 1. 
The t-test analysis of food consumption indicated that 
the lesioned subjects ate significantly less than the 
controls (p < .01) and the sham-operated subjects 
(p < .01) following 24-h food deprivation (I8- and 65-
day postsurgery tests) and following 24-h food and 
water deprivation (35 - and 50-day postsurgery tests). 
Food and water deprivation increased the absolute level 
of food consumption in all three groups, but did not 
significantly alter the relative magnitude of the feeding 
deficit observed in the lesioned group. While the food 
consumption of the sham-operated group was slightly 
higher than that of the control group on all four tests, 
this difference did not reach statistical significance on 
any of the tests. 

Although the water consumption of the lesioned 
subjects was significantly less than that of the sham­
operated subjects following 24-h food and water depri-

vation on the 50-day postsurgery test (p < .05, t-test 
comparison of groups), this difference appeared to be 
due to a rather selective reduction in the within-groups 
variance of these subjects on this particular test. This 
finding did not prove to be reliable, as no significant 
difference in the water consumption of the three groups 
was observed on the preceding test following 24-h 
food and water deprivation (3S-day postsurgery test). 

Histological examination of the lesioned brains 
indicated that all six lesioned animals sustained bilateral 
damage to dorsomedial amygdala structures, including 
areas in the region of the stria terminalis. A lesion 
representative of the site and extent of damage is re­
constructed in Figure 1. Histological examination of 
the sham-operated brains indicated that the bilateral 

Figure 1. Reconstruction of dorsomedial amygdala damage 
representative of that found in the lesioned group. Reconstruc­
tion is adopted from Skinner (1971). 



placements of the electrode tips were in the same 
general dorsomedial region of the amygdala as were 
the lesions. 

The results of the present study suggest that the 
feeding deficit of rats with dorsomedial amygdala 
damage, while it may be food-deprivation dependent 
(Cole, 1974), is quite stable over a 65-day postsurgery 
period. Although specific features of the deprivation 
condition (24-h food deprivation only vs 24-h food and 
water deprivation) may change absolute levels of food 
consumption, the relative magnitude of the deficit in 
feeding by lesioned animals remains much the same. 

Of primary importance in the findings of the present 
study is a comparison of the results on the 18-day post­
surgery test with those on the 65-day postsurgery test, 
where identical food deprivation conditions were used. 
While the first of the tests came at the end of the pro­
posed recovery period from the "sensorimotor syn­
drome" (Turner, 1973), the second of the tests came 
some 4045 days after this period. Yet, the similarity 
in the feeding deficit of the lesioned animals on the two 
tests is quite apparent. The findings clearly suggest that 
temporary deficits (whether they be due to "sensori­
motor syndrome" or to a more general alteration in 
subjects' responsiveness to stimulus properties of food) 
do not provide an adequate explanation of the food­
deprivation dependent hypophagia observed in rats 
following dorsomedial amygdala damage. Rather, the 
findings suggest that such damage alters more basic 
central structures underlying the regulation of feeding . 
Dorsomedial amygdala sites may not, however, serve 
a primary function in the central regulation of feeding, 
but probably "mo<;lulated" the regulation of feeding by 
hypothalamic sites through fiber systems (stria terrnin-
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alis) connecting the two sites (Grossman, 1964; 
Sclafani et aI., 1970). 

REFERENCES 

CARLISLE, H. J. Differential effects of amphetamine on food 
and water intake in rats with lateral hypothalamic lesions . 
Journal of Comparative and Physiological Psychology, 
1964, 58, 47-54. 

COLE, S. O. Changes in amphetamine anorexia following 
amygdala lesions in rats. Proceedings of the 81st Annual 
Convention. APA. 1973, 1043-1044. 

COLE. S. O. Changes in the feeding behavior of rats after 
amygdala lesions. Behavioral Biology, 1974, 12, 265-270. 

FONBERG, E. Aphagia, produced by destruction of the 
dorsomedial amygdala in dogs. Bulletin of the Polish 
Academy of Science (Biology), 1966, 14, 719-722. 

FONBERG, E. The role of the amygdaloid nucleus in animal 
behavior. Progress in Brain Research, 1968, 22, 273-281. 

GROSSMAN, S. P. Behavioral effects of chemical stimulation 
of the ventral amygdala. Journal of Comparative and 
Physiological Psychology, 1964. 57. 29-36. 

NAUTA, W. J. H. Central nervous organization _and the 
endocrine motor system. In A. V. Nalbandov (Ed.), 
Advances in neuroendocrinology. Urbana: University of 
Illinois Press. 1963. 

SCLAFANI, A., BELLUZZI, J. D., & GROSSMAN, S. P. Effects 
of lesions in the hypothalamus and amygdala on feeding 
behavior in the rat. Journal of Comparative and 
Physiological Psychology, 1970. 72, 394-403. 

SKINNER. J. E. Neuroscience: A laboratory manual. 
Philadelphia: Saunders, 1971. 

TURNER, B. H. Sensorimotor syndrome produced by lesions 
of the amygdala and lateral hypothalamus. Journal of 
Comparative and Physiological Psychology, 1973, 82, 37-47. 

WHITE, N. Perseveration by rats with amygdaloid lesions. 
Journal of Comparative and Physiological Psychology, 
1971 , 77.416-426. 

(Received for publication December 30,1976.) 



<<
  /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




