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Drug Tolerance, Drug Addiction,
and Drug Anticipation
Shepard Siegel

McMaster University, Hamilton, Ontario, Canada

ABSTRACT—Environmental cues associated with drugs of-

ten elicit withdrawal symptoms and relapse to drug use.

Such cues also modulate drug tolerance. The contribution

of drug-associated stimuli to withdrawal and tolerance is

emphasized in a Pavlovian-conditioning analysis of drug

administration. Conditional responses occur in the pres-

ence of cues that have been associated with the drug in the

past, such as the setting inwhich the drugwas taken. These

conditional responses mediate the expression of tolerance

and withdrawal symptoms. Recently, it has become ap-

parent that internal predrug cues, as well as environ-

mental cues, elicit pharmacological conditional responses

that contribute to tolerance andwithdrawal. Such internal

cues include cognitive or proprioceptive cues incidental to

self-administration, drug-onset cues that are experienced

shortly after administration, and emotional cues. Ac-

cording to the conditioning analysis, addiction treatment

should incorporate learning principles to extinguish the

association between stimuli (environmental and internal)

present at the time of drug administration and the effects of

the addictive drug.

KEYWORDS—addiction; drug tolerance; Pavlovian condi-

tioning; withdrawal symptoms

When drug-control legislation was first implemented in 1915, it

became clear that drug use could not be ended simply by leg-

islative fiat. Lawrence Kolb, the first superintendent of the

‘‘Narcotics Treatment Farm’’ in Lexington, Kentucky, noted that

treated addicts experienced drug-withdrawal symptoms and

craving, and often relapsed, when confronted with situations that

had been paired with their drug use: ‘‘We see this plainly ex-

emplified in the cured tobacco smoker . . . A cured smoker who

usually does not crave tobacco may feel an intense desire re-

sembling hunger when he gazes on a box of cigars or sits in the

company of friends who are smoking’’ (Kolb, 1927, p. 39). Other

researchers subsequently described examples of patients who

displayed withdrawal symptoms and who craved drugs when

confrontedwith cues that had signaled the drug—e.g., seeing the

paraphernalia of addiction such as a syringe and tourniquet,

discussing drugs with others, or even seeing actors injecting

heroin in a movie. The results of many experiments with animals

support clinical observations that predrug cues are powerful

elicitors of withdrawal symptoms (see reviews by McDonald &

Siegel, 2004; Siegel & Ramos, 2002).

In summary, drug users respond in anticipation of drugs with

withdrawal symptoms. The study of anticipatory responding to

biologically significant effects is the study of Pavlovian condi-

tioning.

PAVLOVIAN CONDITIONING AND DRUG EFFECTS

Events occurring during drug administration correspond to a

Pavlovian conditioning trial. Using the usual conditioning ter-

minology, cues accompanying the primary drug effect function

as conditional stimuli. The direct effect of the drug constitutes

the unconditional stimulus. Prior to any learning, this pharma-

cological stimulation elicits responses that compensate for the

drug-induced disturbances (unconditional responses). After

some pairings of the predrug conditional stimuli and pharma-

cological unconditional stimuli, drug-compensatory responses

are elicited as conditional responses. These conditional com-

pensatory responses mediate the development of tolerance by

counteracting the drug effect. For example, in rats tolerant to

the hypothermic (temperature-lowering) effect of alcohol,

administration of an inert substance in the presence of alco-

hol-associated cues results in a rise in body temperature

(hyperthermia; Siegel, Baptista, Kim, McDonald, & Weise-

Kelly, 2000). This hyperthermia is a conditional compensatory

response that attenuates the hypothermic effect of alcohol

administered in the presence of alcohol-paired stimuli.

Pavlovian Conditioning and Drug Tolerance

To understand the role of drug-associated cues in drug addiction

we first must understand the role of these cues in drug tolerance.
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Tolerance is said to occur when the effect of a drug decreases

over the course of repeated administrations. Pavlovian condi-

tioning contributes to tolerance. After some pairings of the pre-

drug conditional stimulus and pharmacological unconditional

stimulus, conditional compensatory responses counteracting the

drug effect develop, producing tolerance. As the drug is ad-

ministered more and more often, and the conditional compen-

satory response grows in strength, the attenuation of the drug

effect becomes more pronounced.

A phenomenon that highlights the contribution of Pavlovian

conditioning to drug tolerance has been termed the situational

specificity of tolerance. The simplest design to illustrate situa-

tional specificity of tolerance is illustrated in Figure 1. During

the tolerance-development phase, an organism is administered a

drug in a particular environment (schematically depicted as a

gray box) on a number of occasions, sufficient for tolerance to be

apparent. On a final tolerance-test session, if the drug is ad-

ministered in the usual drug-administration environment toler-

ance is apparent (i.e., the drug effect is smaller than it was at the

start of the tolerance-development phase). However, tolerance is

attenuated (i.e., the drug effect is partially or completely rein-

stated) if the drug is administered in a different environment (the

white box in Fig. 1). Situational specificity of tolerance has been

seen with respect to tolerance to a variety of effects—including

lethal effects—of various drugs, in many species (see Siegel et

al., 2000).

Situational specificity of tolerance has been demonstrated in

studies involving explicit pairing of a cue with a drug effect, as

well as studies using opportunistic designs that rely on subjects’

extraexperimental conditioning histories. College students dis-

play greater tolerance to the intoxicating effects of alcohol when

the alcohol is consumed in the presence of the usual alcohol

cues—a beer-flavored beverage—than if the same amount of

alcohol is consumed in a novel blue, peppermint-flavored bev-

erage. Tolerance to the cardiac effect of caffeine is more pro-

nounced if the caffeine is administered in the context of the usual

caffeine-administration cues (i.e., consumed in coffee) than if

the same blood level of caffeine is obtained with an adminis-

tration procedure that does not incorporate these cues (i.e., in-

travenous administration; see Siegel et al., 2000; Siegel, Kim,

& Sokolowska, 2003).

Situational specificity is expected on the basis of the condi-

tioning analysis of tolerance. That is, drug-associated cues elicit

the conditional compensatory responses that attenuate the drug

effect; thus tolerance is greater when tolerance is assessed in the

presence of drug-associated cues than when it is assessed

elsewhere.

Pavlovian Conditioning and Drug-Withdrawal Symptoms

According to the conditioning analysis, tolerance and with-

drawal symptoms are both manifestations of the same condi-

tional compensatory responses. When the drug is administered

in the context of the usual drug-administration cues, such re-

sponses attenuate the drug effect and contribute to tolerance.

However, if the usual drug is not administered in the presence of

the usual cues for drug administration, conditional compensa-

tory responses achieve full expression because they are not

modulated by a drug effect. Such responses, displayed in such

circumstances, are termed withdrawal symptoms; ‘‘It is the an-

ticipation of the drug, rather than the drug itself, that is re-

sponsible for these symptoms . . . some drug ‘withdrawal

symptoms’ are, more accurately, drug ‘preparation symptoms’’’

(Siegel & Ramos, 2002, p. 171). Conditional compensatory

responses elicited in such circumstances include the readily

observable drug-compensatory responses and less readily

observable neurochemical responses that are interpreted as

craving.

INTEROCEPTIVE CUES FOR DRUGS

Studies of conditioning effects on tolerance and withdrawal

typically have manipulated exteroceptive cues. Exteroceptive

cues are external and public—they are apparent both to the

organism experiencing the drug effect and to the experimenter
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Fig. 1. Schematic representation of the design of an experiment to dem-
onstrate situational specificity of tolerance. During the tolerance-devel-
opment phase, the drug is repeatedly administered in a distinctive
environment. On the tolerance test, the drug is administered in either the
same environment in which it had previously been administered, or in an
alternative environment. Greater tolerance is seen in subjects who are
administered the drug in the same environment than in subjects adminis-
tered the drug in a different environment.
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studying the drug effect. Distinctive visual, auditory, or olfactory

cues present at the time of drug administration all are examples

of exteroceptive cues. In contrast, some cues for a drug are in-

ternal and private—they are apparent only to the drug taker.

There is evidence that such interoceptive cues become associ-

ated with a drug (see Siegel et al., 2000). Two types of inter-

oceptive cues that recently have been studied are self-

administration cues and drug-onset cues.

Self-Administration Cues

The effects of both licit (e.g., alcohol, caffeine, and nicotine) and

illicit (e.g., heroin, cocaine, marijuana) drugs are experienced

following the act of self-administration. Interoceptive cues

arising from the act of self-administration modulate the ex-

pression of both tolerance and withdrawal symptoms.

Self-Administration and Tolerance

Typically, people experience the effects of drugs only after en-

gaging in some self-administration ritual. There is some internal

process that motivates the drug taker to smoke a cigarette, or

inject heroin, or pour a glass of scotch. Additionally, engaging in

the behaviors that are precursors to these drug effects gives rise

to many response-initiating (or response-produced) cues. These

interoceptive, self-administration cues are paired with the drug

effect. If these self-administration cues function as other con-

ditional stimuli, they should come to elicit conditional com-

pensatory responses. Moreover, if self-administration cues elicit

conditional compensatory responses, it would be expected that

self-administered drugs should have a smaller effect than do

passively received drugs. Indeed, people do display greater

tolerance to alcohol and opiates when they self-administer the

drugs than when they receive the same doses in a pattern de-

termined by the experimenter. Furthermore, animals that self-

administer a drug by making a designated response (e.g.,

pressing a lever in an operant chamber) are more tolerant to the

drug than are ‘‘yoked’’ animals that receive the same drug doses

at the same time, but not contingent on their behavior. Thus, self-

administration cues function as conditional stimuli, and the fact

that tolerance is especially pronounced when the drug effect

occurs following the usual self-administration cue is but another

demonstration of the situational specificity of tolerance (Weise-

Kelly & Siegel, 2001).

Self-Administration and Withdrawal Symptoms

On the basis of a conditioning analysis, self-administering

subjects should not only display more tolerance than passive-

receipt subjects, but should also display more withdrawal

symptoms when the instrumental response no longer leads to

pharmacological reinforcement. Alcohol-experienced people

(Mello & Mendelson, 1970) and morphine-experienced rats

(MacRae & Siegel, 1997), when denied access to drugs, display

more severe withdrawal symptoms if they had previously self-

administered the drug than if they had passively-received the

drug. These results would be expected if withdrawal symptoms

in response to self-administration cues are another manifesta-

tion of the conditional compensatory responses that mediate

tolerance when the drug is administered.

Drug-Onset Cues

When a drug is administered, people experience its initial ef-

fects prior to experiencing the full effect of the drug. The warmth

experienced when starting to consume alcohol may be followed

by the intoxicating effect of the drug. The short-term rush ex-

perienced immediately after intravenous heroin administration

may be followed by a general sense of euphoria. That is, within

each drug administration, drug-onset cues reliably precede the

later, larger drug effect; thus there is the potential for the for-

mation of associations whenever a drug is administered. Func-

tionally, a small drug dose, sensed shortly after administration,

is paired with a larger drug dose, sensed some time after ad-

ministration as the peak effect of the drug is experienced.

Greeley, Lê, Poulos, and Cappell (1984) provided evidence that

drug-onset cues serve as conditional stimuli. They demonstrated

that a small dose of alcohol could serve as a conditional stimulus

for a larger dose of alcohol. Paired rats consistently received a

low dose of alcohol 60 minutes prior to a high dose of alcohol.

Unpaired rats received the low and high doses on an unpaired

basis. When tested for the tolerance to the hypothermic effect of

the high dose following the low dose, paired rats, but not un-

paired rats, displayed tolerance. There also is evidence that a

small dose of morphine may serve as a cue for a larger dose of the

opiate and control the display of morphine tolerance (Cepeda-

Benito & Short, 1997).

Drug-Onset Cues and Tolerance

The type of association that potentially forms within each ad-

ministration has been termed an intra-administration associa-

tion. Results of several experiments indicate that such

associations do form when a drug is administered, and that drug-

onset cues, in common with exteroceptive cues, contribute to

drug tolerance (see Sokolowska, Siegel, & Kim, 2002).

Drug-Onset Cues and Withdrawal Symptoms

On the basis of the conditioning analysis, withdrawal symp-

toms—a manifestation of a pharmacological conditional com-

pensatory response—should be elicited not only by drug-

associated environmental cues, but also by drug-associated

pharmacological cues. Recently, McDonald and I (McDonald &

Siegel, 2004) reasoned that if an intra-administration associa-

tion was formed during a series of morphine administrations,

presenting a small dose of the opiate might be expected to re-

produce the early effect of the drug—an effect that had become

associated with the subsequent, larger effect. Typically, for

the organism with a history of morphine administration,
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administration of the opiate prevents withdrawal symptoms from

occurring. In contrast, we suggested that a small dose of the drug

should actually elicit the symptoms in rats previously adminis-

tered larger doses of the drug. Aswe predicted, rats with a history

of administration of large morphine doses (50 mg/kg of body

weight) displayed behavioral and thermic evidence of morphine

withdrawal when administered small (5 mg/kg) doses of the

opiate. Such a finding would be expected if, during adminis-

trations of the large dose of morphine, the rats had formed an

association between drug-onset cues and the subsequent larger

drug effect.

Drug-Onset Cues and Relapse

Demonstrations that drug-onset cues elicit withdrawal symp-

toms are consistent with clinical observations. It is well estab-

lished that drug-withdrawal symptoms and a relapse to drug use

frequently are precipitated by exposure to small drug doses (see

McDonald & Siegel, 2004). For example, the long-abstinent

alcoholic may experience a ‘‘loss of control’’ if he or she tastes

alcohol. This small-dose effect may be attributable to the ad-

dict’s association of the initial effect of the drug (i.e., drug-onset

cues experienced soon after administration) with subsequent

larger amounts of the drug.

IMPLICATIONS FOR TREATMENT

Appreciation of the contribution of learning to drug tolerance

and withdrawal has led to the development of conditioning-

based, behavioral therapies for addiction. Such cue-exposure

therapies are designed to extinguish the association between

predrug cues and the systemic effects of the drug (so that these

cues will no longer elicit conditional compensatory responses).

The patient is presented with drug-associated stimuli while

denied access to the drug. Typically such treatment involves

presentation of exteroceptive drug-associated cues; however, the

treatment protocol should be more effective if it incorporates

extinction of drug-onset cues and self-administration cues, as

well as exteroceptive cues. That is, the patient should be ex-

posed to small amounts of the addictive substance and be per-

mitted to engage in self-administration rituals (Siegel & Ramos,

2002).

Research concerning two types of interoceptive cues—self-

administration cues and drug-onset cues—has been summa-

rized. Further research can elucidate other important inter-

oceptive cues such as memories and emotions. Merely thinking

about their preferred drug elicits withdrawal distress and crav-

ing in cigarette smokers, alcoholics, and heroin addicts (Greeley

& Ryan, 1995; Siegel & Ramos, 2002). Emotions, especially

negative emotions, are frequent elicitors of withdrawal distress

and craving. As summarized by Greeley and Ryan (1995): ‘‘A

good case exists, then, for making cognitions per se a pivotal

concern of conditioning models, allowing the possibility of

cognitions as interoceptive cues’’ (p. 133). The effectiveness of

cue-exposure treatment may be enhanced if it incorporates

systematic elicitation of such cognitive drug-associated stimuli

(Siegel & Ramos, 2002).

The purpose of cue-exposure treatments is to enable the ad-

dict to confront drug-associated stimuli without experiencing

the conditional compensatory responses evoked by these stimuli

prior to treatment, and thus maintain abstinence. Autobio-

graphical accounts of addiction typically describe difficulties

authors face in maintaining long-lasting abstinence. As Jean

Cocteau noted in his description of his own addiction, ‘‘the dead

drug leaves a ghost behind. At certain hours it haunts the house’’

(Cocteau, 1958, p. 60). The ‘‘ghost’’ is the conditional compen-

satory response elicited by drug-associated cues. It ‘‘haunts the

house’’ when the addict is confronted with conditional stimuli

that have been paired with drug use. These stimuli may be

exteroceptive cues that have been paired with the drug in the

past, such as the time the drug was usually taken, the people

usually present when the drug was administered, the places

where the drug was used, and tastes or odors present at the time

the drug was used. More importantly, conditional compensatory

responses may be elicited by highly salient interoceptive cues

that have been associatedwith the drug.Understanding addiction

requires an understanding of the conditioning history that causes

this ghost to materialize. Effective treatment requires an appre-

ciation of how conditioning may be used to exorcise the ghost.
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Greeley, J., Lê, D.A., Poulos, C.X., & Cappell, H. (1984). Alcohol is an

effective cue in the conditional control of tolerance to alcohol.

Psychopharmacology, 83, 159–162.

Greeley, J., & Ryan, C. (1995). The role of interoceptive cues for drug

delivery in conditioning models of drug dependence. In D.C.

Drummond, S.T. Tiffany, S. Glautier, & B. Remington (Eds.), Ad-
dictive behaviour: Cue exposure theory and practice (pp. 121–136).
New York: Wiley.

Volume 14—Number 6 299

Shepard Siegel

 at University of Nottingham on March 14, 2013cdp.sagepub.comDownloaded from 

http://cdp.sagepub.com/


Kolb, L. (1927). Clinical contribution to drug addiction: The struggle for

cure and the conscious reasons for relapse. Journal of Nervous and
Mental Disease, 66, 22–43.

MacRae, J.R., & Siegel, S. (1997). The role of self administration in

morphine withdrawal in rats. Psychobiology, 25, 77–82.

McDonald, R.V., & Siegel, S. (2004). Intra-administration associations and

withdrawal symptoms: Morphine-elicited morphine withdrawal.

Experimental and Clinical Psychopharmacology, 12, 3–11.

Mello, N.K., & Mendelson, J.H. (1970). Experimentally induced in-

toxication in alcoholics: A comparison between programmed and

spontaneous drinking. Journal of Pharmacology andExperimental
Therapeutics, 173, 101–116.

Siegel, S., Baptista, M.A.S., Kim, J.A., McDonald, R.V., &Weise-Kelly,

L. (2000). Pavlovian psychopharmacology: The associative basis

of tolerance. Experimental and Clinical Psychopharmacology, 8,
276–293.

Siegel, S., Kim, J.A., & Sokolowska, M. (2003). Situational-specificity

of caffeine tolerance. Circulation, 108, e38.

Siegel, S., & Ramos, B.C. (2002). Applying laboratory research: Drug

anticipation and the treatment of drug addiction.Experimental and
Clinical Psychopharmacology, 10, 162–183.

Sokolowska, M., Siegel, S., & Kim, J.A. (2002). Intra-administration

associations: Conditional hyperalgesia elicited by morphine onset

cues. Journal of Experimental Psychology: Animal Behavior
Processes, 28, 309–320.

Weise-Kelly, L.,& Siegel, S. (2001). Self-administration cues as signals:

Drug self-administration and tolerance. Journal of Experimental
Psychology: Animal Behavior Processes, 27, 125–136.

300 Volume 14—Number 6

Tolerance, Drug Addiction, and Drug Anticipation

 at University of Nottingham on March 14, 2013cdp.sagepub.comDownloaded from 

http://cdp.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


