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Four groups of rats (the recovery groups) were fed on a synthetic thiamine-deficent diet 
while two other groups (the supplemented groups) were fed on the same diet but received 
thiamine in their water so as not to become deficient. Following a 5-day recovery period during 
which all rats were given a choice between the deficient diet and a chocolate-flavored thiamine­
enriched diet that preceded a single exposure to the chocolate-enriched diet only, two recovery 
groups received injections of one of two concentrations of lithium chloride (.3 M or .5 M), 
the two other recovery groups received injections of one of two levels of methyl atropine 
(1.0 mg/kg or 3.0 mg/kg), one supplemented group received injections of lithium chloride 
(.3 M only). and the other supplemented group received injections of methyl atropine (1.0 mg/kg 
only). Rats avoided the chocolate-enriched diet paired with toxicosis, except when that food 
had been previously paired with recovery from vitamin deficiency. These results confirm earlier 
studies that reported attenuation of taste aversions in rats recovered from thiamine deficiency 
and extend the generality of this " attenuation effect" to include resistance to taste-aversion 
otherwise readily induced by a different toxic agent: methyl atropine. 

Detailed investigations of the conditioned flavor­
aversion paradigm, in which a flavor is paired with 
noxious events such as toxicosis, have resulted in the 
classification of three general categories offood: familiar­
aversive, or foods paired with unpleasant consequences; 
familiar-safe, or foods paired with innocuous conse­
quences; and novel, or foods that have never been 
sampled (see Zahorik, 1977, for a review). Several 
other researchers have recently gathered evidence that 
supports the existence of a fourth category of foods: 
familiar-positive, or foods that have been paired with the 
beneficial effects of ingestion, such as recovery from 
illness (Buskist, Miller, Duncan, & fleming, 1980; 
Buskist, Miller, fleming, & Sparenborg, 1981 ; Zahorik, 
1977; Zahorik & Bean, 1975). Familiar-positive foods 
are distinguished from all other foods in two ways: They 
are typically highly preferred foods and are highly 
resistant to subsequent associations with toxicosis. 

It is this latter aspect of familiar-positive foods that 
figured in the present research. It is well documented 
that flavor aversions may be induced by a wide variety 
of pharmacological agents that differ in terms of effect 
(e.g., both morphine and morphine antagonists such as 
naloxone may be used to induce aversions; leBlanc & 
Cappell, 1974); for a review, see Gamzu (1977). With­
out exception, those who have examined the attenuation 
effect, that is, the mitigation of flavor aversion in 
animals recovered from illness (Le., vitamin deficiency) 
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have employed lithium choloride (LiO) as the pharmaco­
logical agent in the attempt to induce aversion . Thus the 
generality of this attenuation effect may be considered 
suspect until it can be demonstrated that flavors paired 
with the noxious effects of other agents are also resistant 
to aversive conditioning. 

The present investigation sought to extend the 
generality of the attenuation effect by employing a 
different toxic agent-methyl atropine (MA), a periph­
erally acting anticholinergic compound that has pre­
viously been shown to induce flavor aversions in rats 
(Vogel & Oody, 1972). Rats were allowed to recover 
from thiamine deficiency by ingesting a specially fla­
vored, thiamine-enriched diet prior to injections of 
either LiCI or MA. 

MEmOD 

Thirty male albino rats were placed in individual wire-mesh 
cages (24 x 20 x 19 em) at 21 days of age. The animals were 
housed inside a temperature-controUed room (22"C) \1oith a 
12-h light-dark cycle. Securely positioned at the front corners 
of each cage were 2-oz food cups. Water was available con­
tinually and food was available for 23 h each day throughout 
all conditions of the experiment. The 1-11 food-deprivation 
interval occurred at the same time daily and was utilized to 
weigh and replenish food cups for each animal. 

A synthetic thiamine-deficient diet was placed in both food 
cups for the fust 21 days of the experiment. The thiamine­
deficient diet consisted of casein (20%). corn oil (4%), salt mix 
XIV (5%), B-vitarnin mix minus B, (2%), vitamins A, D, and E 
in corn oil (1%), choline bitartrate (1%), and sucrose (67%). 
Ten rats received a supplement of thiamine hydrochloride in 
their drinking water (10 mg B, HCl/liter H,O) to prevent thia­
mine deficiency. The remaining 20 rats experienced thiamine 
deprivation. For the next 5 days (Days 22-26), all rats were 
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offered both the familiar deficient diet and a new chocolate­
flavored, thiamine-enriched (eE) diet. The CE diet consisted of 
the thiamine-deficient diet with the addition of thiamine hydro­
chloride (10 mg/kg diet) and chocolate fudge pudding mix 
(170 g/3,250 g diet). This 5-day sequence constituted the 
recovery period. Day 27 (CE only), all rats were offered the 
CE diet eaten during the recovery period. Animals were then 
divided into subgroups and matched according to the percentage 
of CE diet eaten during the recovery period. (This provided the 
assurance that each subgroup within each treatment consumed 
an approximately equal amount of CE diet. Therefore, differ­
ences in CE diet consumption during the subsequent test period 
would not be attributable to differences in initial preference for 
the CE diet.) 

At the beginning of Day 28, one of the two supplemented 
groups, designated SIP, 1.0 mg/kg MA, and one of the four 
deficiency groups, designated D/p, 1.0 mg/kg MA, received 
intraperitoneal (ip) injections of atropine methyl nitrate (Sigma 
Chemical Company) in physiological saline (.5 mg/ml) at a dose 
of 1 mg/kg body weight. A second deficiency group (D/P, 
3.0 mg/kg MA) received injections of atropine methyl nitrate in 
physiological saline (1.5 mg/ml) at a dose of 3 mg/kg. The 
remaining supplemented group (S/P, .3 M Lin) and third defi­
cient group (D/P, .3 M Lin) received ip injections of .3 M Lin 
(ip, per liter of physiological saline at 1% body weight), and the 
fourth deficient group (D/P, .5 M Lin) received injections of 
.5 M Lin, also at 1% body weight. All rats were subsequently 
offered both the familiar deficient diet and the chocolate­
flavored enriched diet for the next 4 days (Days 28-31). 

RESULTS AND DISCUSSION 

During the 5-day recovery period, rats in the supple­
mented group consumed 69% of their dietary intake 
from the CE source; rats in the deficient group con­
sumed significantly more (92%) from the same source 
[t(28) = 4.98, P < .01]. On Day 27 (CE only), however, 
there was no significant difference in the group's total 
CE intake [t(28) = 1.94] . 
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Figure 1 depicts the amount of CE diet consumed as 
a percentage of total intake over the entire postpoison­
ing period (Days 28-31). Numbers in brackets represent 
the mean percentage of CE diet consumed during the 
recovery period. During the initial 24-h period following 
injection, Groups SIP, 1.0 mg/kg MA and SIP, .3 M LiCI 
consumed significantly less CE diet than did their 
counterparts in the four deficient groups [F(5,24) = 
12.83, P < .01]. The Scheff'e test revealed the following 
differences; SIP, 1.0 mg/kg MA vs. DIP, 1.0 mg/kg 
MA, Fs = 21.10 (p < .01); SIP, 1.0 mg/kg MA vs. DIP, 
3.0 mg/kg MA, Fs = 22.06 (p < .01); SIP, .3 M LiCI vs. 
DIP, .3 M LiCl, Fs = 26.56 (p < .01); SIP, .3 M LiCI 
vs. DIP, .5 M LiCl, Fs = 24.66 (p < .01). No reliable 
differences were found between the two SIP groups 
(Fs = .83) or between any of the DIP groups (Fs = 
.010-.419). 

These effects were further confirmed by a series of 
correlated t tests conducted on the differences in CE 
intake during the recovery period (Days 22-26) and the 
initial 24-h postpoisoning period (Day 28) for each 
group. Only the supplemented subgroups showed 
reliable differences [SIP, 1.0 mg/kg MA, t(4) = 2.90, 
and SIP, .3 M LiCl, t(4) = 3.01; both groups, p < .05] . 
Figure 1 also shows that each group remained fairly 
consistent in terms of the percentage of CE diet ingested 
throughout the entire 4-day postpoisoning period. 

During the recovery period (Days 22-26), deficient 
rats, in contrast to supplemented rats, showed a strong 
preference for the CE diet. This finding confirms earlier 
work that found a strong "novelty response" in deficient 
but not healthy rats (cf. Rodgers & Rozin, 1966). The 
present research also confirms the earlier work of 
Buskist et al. (1980), Buskist et al. (1981), and Zahorik 
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Figure 1. 



and Bean (1975), which demonstrated that paumg 
LiCI-induced toxicosis with a flavor previously paired 
with recovery from vitamin deficiency did not alter 
rats' preference for that flavor . 

Of greater interest, however, is the rmding that DIP 
rats injected with either level of MA showed a resistance 
to toxicosis-induced aversion similar to DIP rats injected 
with either level of LiCI. SIP rats that were injected 
with MA, on the other hand, showed a marked aversion 
to the CE diet, as did SIP rats injected with LiCI. Thus 
the present findings strongly suggest that pairing a 
flavor with recovery from vitamin deficiency prevents 
rats' forming aversions to that flavor when it is subse­
quently associated with unpleasant consequences, 
regardless of the agent used in the attempt to induce 
aversion. 

REFERENCES 

BUSKIST, W. F., MILLER, H. L., DUNCAN, P., & FLEMING, D. E. 
Associative history determines strength of taste-aversion condi­
tioning in thiamine-deficient rats. Physiology & Behavior, 1980, 
25, 989-992. 

ATTENUATION OF TASTE AVERSION 239 

BUSKIST, W. F., MILLER, H. L . , FLEMING, D . E., & 
SPARENBORG, S . P. Associative history, not familiarity, deter­
mines strength of taste-aversion conditioning in thiamine-deficient 
rats. Bulletin of the Psychonomic SOCiety, 1981, 17, 104-106. 

GAMZU, E . The multifaceted nature of taste-aversion-inducing 
agents: Is there a single common factor? In L. M. Barker, 
M. R. Best, & M. Domjan (Eds.), Learning mechanisms in 
food selection. Waco, Tex: Baylor University Press, 1977. 

LEBLANC, A. E ., & CAPPELL, H. Attenuation of punishing effects 
of morphine and amphetamine by chronic prior treatment. 
Journal of Comparative and Physiological Psychology, 1974, 
87,691-698. 

RoDGERS, W., & ROZIN, P. Novel food preference in thiamine­
deficient rats . Journal of Comparative and Physiological 
Psychology, 1966,61, 1-4. 

VOGEL, J . R ., & CLODY, D. E. Habituation and conditioned food 
aversion. Psychonomic Science, 1972,28,275-276. 

ZAHORIK, D. M. Associative and non-associative factors in learned 
food preferences. In L. M. Barker, M. R. Best, & M. Domjan 
(Eds.), Learning mechanisms in food selection. Waco, Tex: 
Baylor University Press, 1977. 

ZAHORIK, D. M., & BEAN, C. A. Resistance of "recovery" 
flavors to later association with illness. Bulletin of the 
Psychonomic Society, 1975,6,309-312. 

(Received for publication April 16, 1981.) 



<<
  /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




