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Abstract

We first made a brief review on historical development of drug craving theories.  A special
emphasis was given on the proposal that conditioned drug memories can be a critical psychopathological
basis to elicit compulsive drug taking, craving and subsequent relapse.  We then discussed the different
processes associated with drug learning and memory as well as recent findings pertaining to these
processes, specifically using the conditioned place preference (CPP) paradigm as a model for assessing
these conditioned drug memories.  Over this decade, many factors have been identified to affect the
acquisition, consolidation, expression and reconsolidation of such a drug-induced CPP memory in
rodents.  Since reactivation of the established drug-induced CPP memory and modification of the
reactivated memory are two core components for developing potential treatments, a few theoretical and
practical considerations in the CPP paradigm are provided and discussed accordingly.
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Development of Drug Craving Theories

Drug addiction presents as a chronic disorder
mainly characterized by compulsive drug-taking and
long-lasting drug-seeking behavior (an overt behavior
of craving) in spite of illness, disrupted relationships
or failures in life roles (22).  One of the most challeng-
ing problems for drug addiction treatment is addicts’
long-term vulnerability to drug craving even following
a prolonged period of abstinence (16, 30, 71).  An
incentive-sensitization theory was proposed a decade
or so ago in an attempt to explain the phenomenon
that drug craving and drug-seeking behavior occurred
even when drug withdrawal symptoms-associated
discomfort dissipated (55).  In this theory, repeated
drug use has been thought to chronically alter the
neural systems which are involved in incentive motiva-
tion and reward for natural appetitive reinforcers,
thus to render addicts enduringly to be hypersensitive
to the drug and drug-associated stimuli with ensuing
drug craving and drug-seeking behavior.  Although

this incentive-sensitization theory prevails over many
other theories in predicting the cause and underlying
mechanism for drug craving, wanting and seeking
behavior, it is not satisfactory to predict the roles of
the neural system, which normally mediates aversive
reinforcer-supported learning and memory, in drug
craving and drug seeking behavior (12, 47).  Jentsch
and Taylor (1999) extended the incentive-sensitization
theory by putting forward a possibility that frontal
cortical dysfunction-associated inhibitory control
impairment can explain the cause of drug-taking
behavior (36).  However, it remains elusive that how
such a drug use-produced frontal cortical dysfunction
and loss of inhibitory control on compulsive drug-
taking behavior specifically leads to drug craving
after a long-term abstinence.

Lately, several groups of investigators have
been focusing their attention on the roles of drug habit
formation and maladaptive drug associative learning
in drug craving and drug seeking behavior (4, 28, 70).
It has been well-known that cues associated with
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previous drug use can provoke drug craving and
conditioned emotional response in addicts, that is,
they are associated with relapse during drug use or
after a period of abstinence (49, 50).  The risk of
relapse is elevated when addicts encounter drug-
conditioned cues, such as people, places or parapher-
nalia which has been previously associated with drug
use.  These drug-conditioned cues can elicit drug-
related behavior in animal models (15) and drug
craving in human addicts (25).  Likewise, imaging
studies have indicated that drug-conditioned cues
activate prefrontal cortical regions and the amygdala,
which are involved in the formation of drug habit and
consolidation of stimulus-reward association (27).
Thus, cue-provoked relapse can occur in subjects
who have strongly resolved never to use drugs again
(49, 67).  Berke and Hyman (4), accordingly, claimed
a core role of associative learning in explaining and
predicting eventual relapse for drug addicts.  Hyman
and Malenka (34) summarized many lines of evidence
and further extended this proposal by maintaining
that central behavioral features of addiction resulted
from drug-usurping normal memory mechanisms in
central nervous system.  Therefore, drug-taking com-
pulsion and its persistence are predictable based on a
pathological usurpation of neural mechanisms that
are normally involved in memory.  In fact, Di Chiara
(18) provided a similar tenet that addiction is the
expression of the excessive control over behavior
acquired by drug-related stimuli as a result of abnormal
associative learning following repeated drug use.

Use of the Drug-Induced CPP Paradigm to
Study Craving Treatment

Over this past decade, the most appreciable
development for scientific research on learning and
memory should be revival of the concept and interests
on memory reconsolidation.  Many theorists posit
that a well-consolidated memory, when reactivated
through retrieval (recall), may return to a transient
labile state which is susceptible to modification.
Reactivated memory ought to undergo a hypothetical
reconsolidation process to be maintained as its origi-
nal form or modified by introducing contemporary
experience into a new memory (1, 23, 24, 48, 62).
Reconsolidation process presumably provides a time
window for modifying or strengthening a memory
trace (68).  In fact, intervention of memory recon-
solidation processes has its clinical significance,
especially for the treatment of psychiatric disorders
that are characterized by exceptionally robust and
pathological memories, such as drug-supported memo-
ry.  Since drug-conditioned cues have been thought to
play a critical role in eliciting craving, drug seeking
behavior and relapse in humans and various other

species (9, 21, 29, 46, 49, 54, 70, 74, 76), a growing
body of evidence has been focusing on taking
advantage of the recall-sensitive window in order to
diminish or even demolish conditioned drug memory
in recent years.  Being aware that to exhaust drug-
supported learning and memory paradigms in various
animal models is not the purpose of this review, we
decide to discuss drug-supported Pavlovian learning,
specifically drug-induced CPP learning and memory,
that we are particularly interested in.  Drug-induced
CPP is an ideal paradigm of choice to study drug
memory and its disruption due to two reasons.  First,
drug-induced CPP memory can be established within
a few (usually less than 5) conditioning sessions.
Second, retention (or expression) of the drug-induced
CPP memory seems to be long-lasting, mimicking the
log-term nature of drug memory.

In the drug-induced CPP paradigm, experimental
animals (usually rodents) are exposed to an apparatus
generally consisting of two initially neutral com-
partments that can differ in terms of a number of
stimulus modalities, such as color, illumination, floor
texture, temperature and odor.  Animals are exposed
to one compartment following drug treatment, whereas
the other compartment following vehicle treatment.
After a number of these conditioning sessions, animals
are allowed free access to the apparatus at a drug-free
status for testing the acquisition of drug-induced CPP
memory.  In the test, time spent difference for the
drug-paired compartment and the vehicle-paired
compartment for individual animal is used to index
the magnitude of drug-induced CPP memory.  Like-
wise, drug-induced CPP performance has been fre-
quently used as a convenient means for revealing the
rewarding properties of illicit drugs throughout
conditioning sessions (Table 1).  Given the recon-
solidation phase of drug-induced CPP memory is
concerned, animals’ acquisition of drug-induced CPP
has to be assured after completion of conditionings.
Drug-induced CPP memory trace is, then, reactivated
(retrieved) in different ways, followed by various
kinds of treatment (manipulation of related factors)
known for their amnesic effects on memory con-
solidation.  Finally, magnitude of drug-induced CPP
memory should be tested at several time points fol-
lowing conclusion of the treatment for revealing the
reconsolidation-disrupting effect of the treatment
(Table 1).

Since drug-induced CPP paradigm has been
increasingly used to study what treatment can ef-
fectively diminish or demolish such a conditioned
drug memory, reliable acquisition and appropriate
retention course of such a memory should be taken
into account at the beginning of the study.  It has been
reported that the number of drug-conditioning ses-
sions correlates positively with the magnitude of
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drug-induced CPP, while two conditioning sessions
seem to be the least number of conditioning required
in establishing a reliable drug-induced CPP memory
(10).  Both drug doses and the number of drug condi-
tioning sessions correlate positively with the retention
of drug-induced CPP memory, while a time-dependent
(or test-dependent) decline in drug-induced CPP
magnitude has been noticed after the acquisition of
drug-induced CPP memory (10, 41).

A Booming Decade for Research on
Drug-Induced CPP Memory

Over the last decade, drug-induced CPP para-
digm in rodent models had been used to study every
phase (including the acquisition, consolidation, re-
trieval and reconsolidation) of drug-context associa-
tive memory.  It is of special interest to notice that the
penchant of studying drug-induced CPP learning and
memory almost starts immediately after the scenario
that drug-context associative learning and memory
motivates drug craving is proposed.  We, hereby,
summarize a few factors which have been studied for
their impact on different phases of the drug-induced
CPP learning and memory.

Factors Affect the Acquisition and Consolidation of
Drug-Induced CPP Memory

7-Nitroindazole, a selective neuronal nitric oxide

synthase inhibitor, blocked the acquisition of nicotine-
induced CPP (42).  Inhibition of neuronal activity in
amygdala by bupivacaine, a local anesthetic, infusion
was found to block the acquisition and consolidation
of amphetamine-induced CPP (33).  Intra-basolateral
amygdaloid scopolamine, a muscarinic inhibitor, in-
fusion blocked the acquisition and consolidation
of amphetamine-induced CPP (63).  Intra-accumbal
infusion with AP5 (an NMDA antangonist), CNQX
(an AMPA antagonist), and Rp-cAMPS (a PKA
inhibitor) blocked the acquisition of morphine-induced
CPP (32).  Calcineurin, calcium-calmodulin-depen-
dent protein phosphatase, -overexpressing mice did
not acquire amphetamine- or morphine-induced CPP
(7).  H-89, a selective PKAII inhibitor, was found to
inhibit the consolidation of morphine-induced CPP
(65).  Intra-hippocampal and intra-accumbal infusion
of RU38486, a glucocorticoid receptor inhibitor,
blocked the acquisition of morphine-induced CPP
(20).  Amphetamine was found to enhance the con-
solidation of morphine-induced CPP (8).  Zif268-
deficient mice did not acquire cocaine-induced CPP
(69).  Systemic cycloheximide and anisomycin treat-
ment blocked the acquisition of cocaine-induced CPP
(39).  N-acetylcysteine, a glutathione precursor, facil-
itated the consolidation of cocaine-induced CPP (3).
Anisomycin disrupted the consolidation of morphine-
induced CPP (57).  FN-439, a broad spectrum, matrix
metalloproteinase inhibitor, was reported to diminish
the acquisition of cocaine-induced CPP (11).  Blockade
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of NMDA receptors and inhibition of CaMKII im-
paired the acquisition of amphetamine-induced CPP
(59).  Novelty played a role in the acquisition of
methamphetamine-induced CPP (14).  Nitrous oxide
impaired the acquisition of morphine-induced CPP
(5).  Hippocampus and frontal cortex were involved
in the formation and maintenance of cocaine-induced
CPP (38).

Factors Affect the Expression of Drug-Induced CPP
Memory

2-PMPA, a glutamate release inhibitor, was
found to block the expression of morphine-induced
CPP (51).  Repeated low-frequency electrical stimu
lations suppressed expression of established mor
phine-induced CPP (13).  MK-801, an NMDA an-
tagonist, was found to inhibit the expression of
morphine-induced CPP (75).  Nicotine was found to
reduce the expression of morphine-induced CPP (64).
Intra-ventral pallidal treatment with AP-5 and CNQX
blocked the expression of morphine-induced CPP
(17).  Intra-dorsal hippocampal infusion with musci-
mol disrupted the expression of cocaine-induced CPP
(43).  Nitrous oxide blocked the expression of both
cocaine- and morphine-induced CPP (5).  Blockade
of NMDA receptors and inhibition of CaMKII im-
paired the expression of amphetamine-induced CPP
(59).  Scolpolamine (a muscarinic antagonict), MK-
801, and D-cycloserine (a partial NMDA agonist) all
suppressed the expression of cocaine-induced CPP
(37).

Factors Affect the Reconsolidation of Drug-induced
CPP Memory

Intra-accumbal core infusion with U0126 and
PD98059, the ERK kinase (MEK) inhibitors, at-
tenuated the reconsolidation and later expression of
cocaine-induced CPP memory (45).  Propranolol, a
beta-antagonist, administration blocked the recon-
solidation of cocaine-induced CPP memory (6).
Likewise, propranolol was found to attenuate recon-
solidation of morphine-induced CPP memory (56).
Blockade of de novo protein synthesis in hippocam-
pus, basolateral amygdala, and nucleus accumbens
all disrupted the reconsolidation and later expres-
sion of an established morphine-induced CPP memory
(44).  7-Nitroindazole disrupted the reconsolidation
of cocaine-induced CPP memory (34).  Scopolamine
was found to enhance or delay the extinction of
morphine-induced CPP memory (66).  Cycloheximide
was found to enhance the maintenance of meth-
amphetamine-induced CPP memory (41).  Stress
exposure during reactivation of the cocaine-associated
environment abolished established cocaine-induced

CPP memory (77).  MK-801 was found to disrupt the
reconsolidation of cocaine-induced CPP memory
(37).  Administration of FN-439 during cocaine-
primed reactivation of the cocaine-induced CPP
memory disrupted reconsolidation and later expres-
sion of the memory (11).  Amphetamine was found
to enhance the reconsolidation of morphine-induced
CPP memory (8).  Treatment with MK-801 immedi-
ately after memory reactivation test was found to
reduce later amphetamine-induced CPP expression
(58).  A general review regarding the effects of phar-
macological agents on reactivated memories can be
referred to Diergaarde et al.’s article (19).

Dilemmas Pertaining to the Study Design in
Drug-Induced CPP Paradigm

Given the hypothesis that a robust drug-induced
CPP memory is susceptible to modification only when
such a memory is reactivated, how to effectively re-
activate drug-induced CPP memory becomes indis-
putably one of the most important issues in this re-
gard.  Maintenance for the treatment-induced deficit
in drug-induced CPP memory is also an interesting
issue because the longevity of treatment-disrupted
CPP memory reconsolidation is expected to provide
empirical evidence for the functional roles of memory
reconsolidation—whether memory reconsolidation
is an opportunity for permanent erasure of an old
memory, acquisition of a new long-term memory, or
a transient time window for inactivating an old
memory?  For substance dependence clinic, main-
tenance for a failed expression of the drug memory
predicts the endurance of therapeutic effects and the
dosing regimen of any potential treatment.  Finally
and definitely not the least, an appropriate reactivation
of drug-context memory, timely and effective treat-
ments in combination may presumably eradicate such
a robust and long-lasting drug memory, however, are
other survival-related experiences and memories in-
tact under such a treatment condition?

In Which Way to Reactivate the Drug-Context Memory?

Almost all kinds of long-term memory, espe-
cially notorious conditioned drug memory, have been
known for their resistance to extinction (41, 60).
Theorists predict that drug-induced CPP memory can
be disrupted when such a memory is reactivated.
Therefore, to determine how to sufficiently and ef-
fectively reactivate the acquired drug-induced CPP
memory is important.  Nonetheless, the means to
reactivate the drug-induced CPP memory remain
argumentative.  Exposure of rodents to the drug-
conditioned cues and context (conditioned stimuli,
CS) in the absence of the drug injection (uncondi-
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tioned stimulus, US) has been used to reactivate
drug-induced CPP memory by some investigators (6,
45, 37).  In contrast, other investigators maintain that
co-presentation of the CS and US is required for the
reactivation of drug-induced CPP memory (44, 69).
Although the use of CS presentation as a reactivation
way for retrieving drug-induced CPP memory could
be welcome for most of the clinical practitioners, two
studies had already stressed the invalidity for using
CS alone to reactivate cocaine- or morphine-induced
CPP (44, 69).  Even more so, we have found a potential
flaw accompanying with the use of CS alone for reac-
tivating drug-induced CPP memory.  After the acquisi-
tion of drug-induced CPP, repeated daily presentations
of the drug-conditioned cues and context by allowing
animals back into the CPP apparatus for a free navi-
gation result in a fast decline in magnitude of
drug-induced CPP (Fig. 1).  Such a fast decline in
drug-induced CPP performance is not surprising be-
cause it can be attributed to a typical memory ex-
tinction protocol normally executed by a presentation
of the drug-conditioned context and cues without an
US (hedonic feelings derived from drug injection).
A progressive decline of drug-induced CPP magni-

Fig. 1. Magnitude of cocaine-CPP progressively declines with repeated CPP tests.  Pretest, cocaine-CPP training, and test were
conducted in commercial chambers designed for mouse (MedAssociates Inc., Georgia, VT, USA) (14, 40).  An unbiased design
was used in this study.  On day 1, male C57BL/6NJ mice, aged around 8 weeks, were placed in the center of any randomly chosen
chamber and the time spent in each compartment of the chamber was measured for unconditioned preference in a 15-min
pretest.  Mice spending less than 40% of the time in any one compartment or center were included in the study.  For cocaine-
CPP training (days 2-4), mice receiving an ip injection of a) 5 mg/kg or b) 10 mg/kg cocaine hydrochloride were immediately
confined in the non-preferred compartment of their pretest chambers for 30 min.  Eight hours apart, mice received an equivalent
volume of saline injection and were immediately confined in the preferred compartment for 30 min in their corresponding
chambers.  These procedures were repeated for three consecutive days.  On day 5 around noon, mice were placed in the center
with guillotine doors open and started a 15-min test at a cocaine free status.  This test procedure, then, was repeated for another
two days.  Cocaine-CPP magnitude was represented by subtracting the time spent in saline-paired compartment from the
time spent in cocaine-paired compartment in test.  Two-tailed paired t tests were employed to examine the magnitude (mean ±
standard error of mean) of cocaine-CPP.  Two doses (5 and 10 mg/kg/conditioning) of cocaine reliably established cocaine-CPP
in our experimental animals (*Significantly greater than the pretest results. t19 = 7.095, P < 0.0001 for 5 mg/kg; t9 = 7.742,
P < 0.0001 for 10 mg/kg).  Cocaine-CPP magnitude was notably decreased in the second and third tests under the condition
that 5 mg/kg cocaine was used to establish cocaine-CPP (#Significantly lower than the first test result.  t19 = 2.28, P = 0.0343
for the second test; t19 = 2.88, P = 0.0096 for the third test).  Cocaine-CPP magnitude was decreased in the third test as 10
mg/kg cocaine was used to establish cocaine-CPP (#Significantly lower than the first test result. t19 = 3.127, P = 0.0122).

tude, in this regard, is unfavorable for revealing the
reconsolidation-ameliorating effect of any treatment.
Therefore, even presentation of CS alone (an equiva-
lent to the drug-free CPP test) could be a simple
means to reactivate the drug-induced CPP memory,
the aim to evaluate the reconsolidation-modulating
effect of the used treatment can be compromised.
It is of interest to note that a high conditioning dose
(20 mg/kg) of cocaine and a long inter-test interval (2
to 7 days) have been usually utilized to demonstrate
the efficacy of cocaine-conditioned context presen-
tation alone in reactivating cocaine-induced CPP
memory (6, 46, 38).  Therefore, a retarded development
of drug-induced CPP extinction is much likely associ-
ated with a high (greater than 10 mg/kg/conditioning)
conditioning dose of drug and a long (longer than
24 h) inter-test interval.

Another interesting question regarding the
strategy to reactivate drug-induced CPP memory is to
assess existence of the memory trace in a reinstatement
design.  Presentation of an US alone (a priming dose
of drug) has been usually used for reactivating drug-
induced CPP memory after its extinction in an attempt
to assure the persistence of an extinguished drug-
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induced CPP memory (26, 40, 72).  A disrupted old
memory, indeed, can be retrieved by re-exposure to a
non-contingent US (53).  Nevertheless, recent studies
have indicated that presentation of US alone might be
insufficient to reactivate the drug-induced locomotor
sensitization or CPP memory (44, 69).  The observation
that a priming injection of the conditioned drug can
not facilitate the retrieval of drug-induced CPP
memory in any reinstatement design could be due
to animals’ adaptive choice in several episodes of
memory.  That is, we argue that reactivation of drug-
induced CPP memory, followed by any aversive “treat-
ment” may render animals to acquire a new memory
(CS is now pairing with an aversive US, not the
previous appetitive US) in those studies that using
drug-free CPP test to reactivate the memory.  One
wants to know whether that “treatment” interrupts the
reconsolidation of reactivated CPP memory, several
retests are, thus, given afterwards and the magnitude
of drug-induced CPP is monitored accordingly.  If the
premise of aversive “treatment” sustains, animals are
not expected to exhibit original CPP during these
retests, which has been observed in many studies.
Interestingly, repeated drug-free CPP tests could also
make the animals learn that current CS predicts no
drug or the aversive treatment.  If animals behave
what they have learned the latest, a priming dose of
drug is irrelevant.  Even though animals remember
that CS once predicts the drug, they are anticipated
to remember that CS also predicts the aversive “treat-
ment”.  In fact, animals do not exhibit original CPP
during the retests, possibly suggesting a potent
aversion associated with the “treatment”.  Therefore,
a priming injection of drug can not induce an ob-
servable recollection of original drug-induced CPP
memory.  Taken together, we hereby propose to adopt
the reconditioning protocol in both situations—use
of another CS-US conditioning to reactivate drug-
induced CPP memory and to assess the remaining of
the previously acquired drug-induced CPP memory
following its extinction.  After all, a study ever ad-
dressed that single drug-pairing session was insuf-
ficient to induce a CPP performance (10).

Valid Consolidation of a New Learning or Disrupted
Reconsolidation of the Old Memory

A spontaneous recovery of the learned responses
after a period of time lapse and a rapid speed in
relearning extinguished responses have been docu-
mented even following a complete extinction of the
learned responses (52, 61), suggesting that memory
extinction may not be intuitively viewed as forgetting
or erasure of the original memory trace but an extinc-
tion in memory expression.  After the consolidation
has been completed, memory expression can be de-

fined by employing retrieval tests.  A drug-free CPP
test is a retrieval test but also a new situation in which
previously drug-conditioned compartment is paired
with absence of US.  A reasonable prediction derived
from memory reconsolidation hypothesis is that new
information (CS-no US) is inclined to be incorporated
into the original memory (CS-US) given the original
memory is recalled.  A reconsolidation phase is, ac-
cordingly, needed for incorporation of new experience
into the old memory, to form a new memory.  In con-
trast, use of reconditioning (another pairing of CS and
US) protocol to reactive the drug-context memory
may not require a reconsolidation owing to the fact
that there is little new experience with the recondi-
tioning procedure.  Therefore, reconditioning protocol
can maintain and strengthen, rather than modify, the
original memory (CS contingent on US).  In view of
the results that reconditioning-induced reactivation
of the drug-induced CPP memory followed by potential
treatment can be used to abolish later drug-induced
CPP performance in a long-lasting manner (44, 69),
two possibilities are suspected.  First, specific treat-
ment used in this reconditioning design ameliorates
the storage or expression of the drug-context memory.
Second, even minute differences between new ex-
perience and the original memory are capable of
motivating a reconsolidation phase once the old
memory is retrieved (or reactivated).

As for the findings that many treatments fol-
lowing memory establishment eradicate the CPP
memory by utilizing drug-induced CPP test as a
reactivation means, treatment-associated recon-
solidation disruption seems to be a logical explanation.
However, alternative explanations, such as streng-
thening of a new memory consolidation (CS-no US)
and state-dependent memory performance (conditions
specifically associated with the treatment, for example
intracranial treatment) still need to be partial out.

Is the Drug-Context Memory the Only One Sensitive to
Reactivation and Treatment?

Both habit learning for drug use and drug-context
association play a critical role in eliciting drug craving
and relapse (70, 73).  Thus, to modify such a drug-
supported memory is a central component of treating
drug addiction.  Unfortunately, drug-context memories
are extremely potent in chronic, binge patients (73).
In laboratories, drug-supported memories, including
CPP memory, can be reactivated and persistently
modified by potential treatment.  One reason for
explaining such a paradoxical contrast in the drug-
context memory strength between addicts and drug-
treated animals is that drug-context memories in humans
are very likely established by multiple associations
of many kinds of CS with drug, many complicated CS
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patterns with drug, CS with various amounts of drug.
On the contrary, animals receive very few but specific
CS modalities and limited times of CS exposure and
drug injections in the CPP paradigm.  Accordingly,
addicts’ drug-conditioned memories are resistant to
decay over time, while drug-induced CPP in rodents
can be recalled and eradicated by appropriate treatment
for good.  Therefore, one must keep it in mind that
even potential treatments for disrupting drug-context
memory reconsolidation are defined in the near future,
these treatments are not necessarily promising in
treating drug addicts.  All the difficulties lie in a
comprehensive search for all drug-conditioned
memories and a full reactivation of them.  On the
other hand, given the fact that reactivation of the
drug-context memory followed by treatment may
eradicate the drug-context memory per se, a serious
concern will be a general deteriorating effect on many
kinds of memory exerted by the treatment.  That is, it
should be vigorously explored that whether the other
survival-related experiences and memories are intact
when such a strong drug-context memory is under
destructive attack by the treatment.

Conclusions

Approximately a decade ago, a few groups of
investigators proposed that drug-taking compulsion,
drug craving at abstinence and relapse can be driven
by drug-supported pathological memories.  Ever since
then, drug-induced CPP paradigm in rodent models
has been frequently used to study every phase of con-
ditioned drug memory.  Many factors thought to affect
consolidation phase of the other long-term memories
have also been found to affect the reconsolidation
phase of drug-induced CPP memory when the CPP
memory is recalled.  Although reactivation of the
drug-induced CPP memory and modification of the
memory reconsolidation assist researchers to find
potential treatments to disrupt the acquired condi-
tioned drug memory, a few choices in this paradigm
are provided.  First, it is practical to use reconditioning
protocol to reactivate the drug-induced CPP memory
and one re-learning trial to assess the magnitude of
the drug-induced CPP memory following its extinc-
tion.  Second, use of reconditioning protocol as a means
to reactivate the drug-induced CPP memory can assist
to validate some theoretical arguments.  Third, the
drug-induced CPP memory and other previously-
acquired memories should be simultaneously monitored
to assure the specificity of memory reactivation and
treatment.
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