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Abstract This study examines whether behavioural seapomorphine, quinpirole and bromocriptine, are higher in
sitization to the dopamine agonist, quinpirole, reflects aats treated chronically with these drugs compared to ani-
increase in the drug’s potency and/or efficacy to indug®ls receiving an acute drug injection (Segal and Schuckit
locomotion, and how these parameters are influenced1®83; Mattingly and Gotsick 1989; Hirabayshi et al. 1991,
environmental context. Three experiments were condudbffman and Wise 1992; Szechtman et al. 1994b). This
ed in which animals received either chronic quinpirofgthenomenon of enhanced responding is generally called
(10x0.5 mg/kg, twice weekly) or saline injections in el'sensitization”, although terms such as reverse tolerance,
ther the home cage environment, an alternate envirap-regulation, supersensitivity, behavioural augmentation,
ment or the testing environment (activity monitors), fobehavioural sensitization, and facilitation, have been ap-
lowed by a dose-response test for the expression of qaied as well (see Robinson and Becker 1986, for review).
sitization in the activity monitors. Compared to the acuidese shifts in terminology reflect, in part, attempts to
dose-response relationship, chronic quinpirole increaseentify a satisfactory perspective for a phenomenon that,
the maximum response. This increase in efficacy waitsfirst glance, appears to lie outside the framework of ho-
significantly higher in animals treated with quinpirole imeostasis. Sensitization is a phenomenon that challenges
a non-home cage environment compared to those that'oew understanding of the nature of adaptive changes in
ceived chronic treatment in the home cage. A leftwattte nervous system” (Willner et al. 1993). This is because
shift in the dose-effect function was observed only in gosychostimulant-induced sensitization has been implicated
imals with prior drug experience in the testing enviroim contributing to the development of psychopathologies
ment. Results indicate that locomotor sensitization sach as psychosis, mania, post-traumatic stress disorder,
quinpirole reflects an environment-modulated increaseganic disorder, and addiction (Ellinwood 1968; Ellison
the drug's efficacy, and an environment-dependent 0879; Kokkinidis and Anisman 1980; Post and Contel
crease in drug potency. Efficacy and potency may b881; Angrist 1983; Segal and Schuckit 1983; Robinson
subject to sensitization by non-associational and assoeiad Becker 1986; Antelman 1988; Post and Weiss 1988;

tional mechanisms, respectively. Piazza et al. 1989; Robinson and Berridge 1993). The pu-
tative relationship between sensitization and psychopa-
Key words Locomotion - Dose-response - thology has sparked a vigorous search for common mech-

Context-dependent sensitization - Context-independenanisms, but it now appears that sensitization probably rep-
sensitization - Rats - Efficacy - Potency/CR agonis! resents a collection of complex changes (Wise and Leeb
1993; Szechtman et al. 1994b).
Sensitization is often contrasted with tolerance as rep-
Introduction resenting, respectively, leftward and rightward shifts of
the dose-response curve with respect to the acute dose-

Certain responses to psychostimulant drugs increase wfégft function (Stewart and Badiani 1993). A shift of the
the drug is administered repeatedly. For instance, the Igdgve along the x-axis is generally monitored as a
motor responses to the indirect dopamine agonists, &¥ange in ER, a measure of the drugmtency How-

phetamine and cocaine, and the direct dopamine agon®€l. besides increasing the drug’s potency to yield an
augmented drug effect, chronic drug treatment could also

K. Szumlinski - M. Allan - H. Talanab AT increase the maximum response to the drug, that is, the
h ézezc‘?]rtnm'gﬁlﬁ) -Aflan - 1. Talangbayan - A. fracey drug’s efficacy Presumably, a change in potency or effi-
Department of Biomedical Sciences, McMaster University, cacy would reflect a different mechanism producing the
1200 Main Street West, Hamilton, Ontario, Canada L8N 325 enhanced drug response (e.g. Levine 1990).
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The first purpose of the present study was to determigre the dose of quinpirole administered was 0.5 mg/kg, and for in-
which parameters of the relationship between quinpiréfition 11 (the test injection), the dose of quinpirole varied from
dose and locomotor responding are altered by chrog 05 to 5 mg/kg according to group. Saline injections were also
. . . . ; volume of 1.0 ml/kg SC.
treatment with this BPD; dopamine agonist. Previous
studies have shown that chronic treatment with quinpirgle
induces a large and robust locomotor sensitization (e.g.':l):ei§
nat and Szechtman 1993a; Szechtman et al. 1994a,b),18BGhfluence of chronic treatment with quinpirole on the dose-re-
that the response to chronic quinpirole is usually charggense profile of the locomotor response to quinpirole was as-
terized by a predominance of locomotor activity, uncogessed in three separate experiments. The three experiments uti-
taminated by the influence of mouthing behaviour (ZhB{{?d thre% distinct el_wqunmlents forI chronic drug treathment. the
et al. 1991; Szechtman et al. 1994b). Moreover, locom [fls own home cage; a similar but clean empty cage (that is, con-
s EIIL D4 -4 : ’ Q_ ing no cage bedding, food or water); and a larger empty Plexi-
sensitization induced by quinpirole seems representagiég cage. The home cage was situated at its usual location in the
of the general phenomenon of drug-induced behaviow@bny room; the empty cage (also referred to as an alternate
sensitization because, like the sensitization to other pgige/environment) was located on a separate rack in the colony
chostimulants, it is influenced by non-pharmacologii m; and the Plexiglas cage was in a separate testing room. The

ign and procedure

. i ger Plexiglas cage served also as the testing chamber in all ex-
factors (Willner et al. 1992; Einat and Szechtman 1993Briments. Each experiment consisted of two phases. In the first

Szechtman et al. 1993; Einat et al. 1996; Franklin gsichse, chronic treatment was administered in the particular envi-
Tang 1996). One such factor is the environment in whigRment to induce sensitization. In the second phase, various dos-

: . quinpirole were administered in the testing chamber to deter-
the rat repeatedly experiences a drug (e.g. Tilson and Fﬁ%ﬂ the relationship between quinpirole dose and the amount of

1973; Post et al. 1981; Mattingly and Gotsick 1989; Steomotion induced by the drug. The environments were selected
art and Vezina 1991; Hoffman and Wise 1992; SzechtmaBed on findings from previous studies that different levels of

et al. 1993; Einat et al. 1996). Consequently, the secegigkitization are expressed in the activity cages following chronic

girole treatment in either the home cage, an alternate cage or
purpose of the present study was to assess how the p gﬁ%{ewgctivity cage (see Einat and Szechtman 1993a,b; Einat et al.

eters of the quinpirole dose-locomotor response relatigggg).

ship are influenced by environmental history of chronic To induce sensitization, chronic treatment in all experiments
treatment in sensitized animals. Our results show thatdensisted of ten injections of quinpirole, administered twice week-
comotor sensitization to quinpirole reflects an increasehnhis regimen was chosen because quinpirole sensitization was

, ) iously shown to reach a plateau after eight to ten injections,
both the drug’s efficacy and potency, and that the Cha'géeélwas unaffected by interdose intervals ranging from 2 to 8 days

in efficacy is modulated by environmental variablgszechtman et al. 1994a,b). Control rats received equivalent
whereas the change in potency is environment-dependehtonic treatment with saline. To determine the dose-response pro-
file to quinpirole, groups of rats from each treatment received one
of 13 quinpirole doses (0, 0.005, 0.01, 0.02, 0.04, 0.05, 0.06, 0.07,
Materials and methods 0.08, 0.1, 0.2, 1.0, and 5.0 mg/kg). Assignment to treatment with
chronic quinpirole or chronic saline was random, except that for
the experiments involving chronic treatment in the home and alter-
nate cages, groups had equivalent mean body weight, and for the

periment involving chronic treatment in the locomotor cage,

y had equivalent mean locomotor performance on injections
&lght to ten.

Subjects

A total of 462 experimentally naive male Long-Evans ra
(Charles River, Canada; weighing 150-200 g at the start of the

periment) were housed individually in polyethylene cag . e .
(35x30x16 cm) in a temperature controlled (22°C) colony room The procedure to induce sensitization in each experiment was
follows. For the experiment in which chronic treatment was ad-

under a 12-h day-12-h night cycle. Food and water were availadfe

ad libitum. Rats were allowed to acclimatize to the colony roog\lnistered in the home cage, animals were removed from their
for 1 week following arrival and were handled 2 min daily for §0me cage, weighed, injected, and replaced into the cage. The

days before the start of the experiment. All treatment sessions Rf@cedure for the alternate cage experiment was similar, except
curred during the light phase of the day-night cycle. that animals were put into an empty cage for 90 min. For the ex-
periment involving chronic treatment in the locomotor activity

chamber, rats were weighed in the colony room, transported in
Apparatus their home cage to the experimental room, injected, and placed in-
to the activity monitors for 90 min.
Thetesting environmentonsisted of a Plexiglas locomotor activi- On the test day (injection 11), rats were weighed in the colony
ty chamber (40x40x35 cm) located in a non-colony room. Sigom, transported to the experimental room, injected, and placed
such testing chambers were interfaced to a Digiscan 16 monitoithe locomotor activity chambers for 90 min. Following each
and an IBM PC computer that provided automated recording of #®ssion, activity cages were wiped clean with paper towels moist-
comotor distance (Omnitech Electronics, Columbus, Ohio, US&y1ed with an ammonium fluid (Windex).
The home cage environmemtas the rat's own housing cage de-
scribed above. Thalternate cage environmemwas an empty .
polyethylene cage with identical dimensions as the home cage. i@ analysis

ternate cages were placed on separate shelves in the colony ropom . . -
away fromgthe rackspused to sheI\F/)e housed rats. y ocomotor distance served as the dependent variable. Statistical

analyses were performed separately for each experiment, using a
Treatment by Test Dose analysis of variance (ANOVA), followed
Drugs by tests for simple effects as appropriate. The Treatment factor
had two levels (chronic quinpirole versus chronic saline) and the
Quinpirole hydrochloride (Research Biochemicals, Natick, Mas3gest Dose factor had eight or nine levels of quinpirole dose, de-
USA) was dissolved in normal saline and injected SC under thending on the experiment. A priori contrasts were used to statisti-
nape of the neck at a volume of 1.0 ml/kg. For injections onedally compare at each level of Treatment, the inhibitory response
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(Eilam and Szechtman 1989) at the 0.04 mg/kg dose of quinpirole
with the saline response. Across experiments comparison of the
maximum response was evaluated by a one-way ANOVA, fol-
lowed by post hoc comparisons (Duncan multiple range test); a
similar procedure was used to compare the locomotor response to
the 0.07 mg/kg dose of quinpirole across experiments. Statistical
significance was set &<0.05, two-tailed.

To describe the dose-effect function, the parameters providing
the best fit for the following asymmetric sigmoid equation were
estimated using a nonlinear curve-fitting algorithm (Fig. P Version
6.0, Fig. P Software Corporation, Durham, N.C., USA):

R= Rpax* D"

D" + EDL, 1 & A’él/é\—ﬂ
whereR is the locomotor response at quinpirole déseand the 8 e

estimated parameters are the maximum response at an infinite
quinpirole doseR,,,,), the quinpirole dose yielding the half-maxi-
mum response (Efg and a coefficientr() representing sigmoidi-

city. In computingR, the lowest response was set to zero. The
equation is a function describing linear dose versus effect relation- . _ Chronic R, in Alternate Environment
ship. Sufficient data points were available to fit the function only N

to the locomotor scores of rats treated chronically with quinpirole ]
in the testing environment. Estimates of the maximum response
and the ER, for the other treatments were obtained directly from
the data by identifying on the graph, respectively, the highest re-
sponse and the dose which would yield 50% of the maximum re-
sponse observed. EpandR,,,, are taken as estimates of drug po-
tency and efficacy, respectively.
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Results

Induction of sensitization by chronic treatment

As shown in Fig. 1, the experience of ten quinpirole in-
jections (0.5 mg/kg every 3—4 days) increased the overall
locomotor response to quinpirole compared to an acute
injection of the drug. Moreover, this effect did not de-
pend on a particular environmental history of chronic
drug administration. Specifically, the main effect of
treatment was significant regardless of whether animals
received chronic injections in their home cage
[F(1,160)=6.212P=0.014; Fig. 1, top], an alternate cage
similar in size to the home cagd-(1,125)=35.6,
P<0.001; Fig. 1, middle], or in the same locomotor activ-
ity chamber F(1,125)=56.9P<0.001; Fig. 1, bottom] as
used for the testing of sensitization on injection 11.
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Dose-effect profile of sensitized locomotion

Inspection of Fig. 1 suggests that the expression of loco- Quinpirole (mg/kg)

motor sensitization depended on the test dose of quINgi; 1 nfluence of treatment environment on the locomotor re-
role, with higher but not lower test doses of the drug rgonse to various doses of quinpirole. Rats received ten injections
vealing a difference between the chronic and acute injetsaline équare} or 0.5 mg/kg quinpirolet{iangles either in
tions of quinpirole. Statistical analysis supported this iffieir home cagesdp pane), alternate cagesniddle pan or ac-

. . - - . Vity monitors pottom panégl On the test of sensitization shown
pression for rats which received chronic treatment in ¢ the figure, rats were administered one of the test doses of

alternate cage [Treatment by Test Dose interacti@inpirole and their locomotion measured for 90 min in the activi-
F(7,125)=7.1,P<0.001] and for those receiving chronity monitors. Values are means+SEM. * And + indida®.05 and

injections in the testing chamber [interaction effedt<0.10 versus chronic saline grc.ip
F(8,125)=2.7,P=0.009]. The interaction effect failed to

reach statistical significance for the rats treated chroni-

cally in their home cageF[8,160)=1.3,P=0.238], al-

though a trend for group differences at the 0.2 and
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5 mg/kg doses did exisP€0.05, one-tailed probability, sponse in the sensitized than the acutely treated animals
t-tests). (all maxima were at the 0.2 mg/kg dose). The compari-
To characterize the sensitized dose-effect profile, som of the maximum responses was statistically signifi-
asymmetric sigmoid function (see Methods) was fitted ¢ant for the alternate cage environmePt.05; Fig. 1,
the data obtained from rats treated chronically withiddle) and a similar trend existed for the home cage en-
quinpirole in the testing environment (Fig. 1, bottom). Wironment P<0.05, one-tailed; Fig. 1, top).
that group of rats, the range of test doses employed to de-
termine the dose-response curve permitted a reliable esti-
mate of the drug’'s potency (Ef and of its efficacy Environmental influence on efficacy and potency
(maximum responseR,,). The estimate of Efy was
found to be 0.06170.004 mg/kg, and the estimate for th&o compare more formally the impact of different treat-
maximum response was 4122).2 m. The maximum re-ment environments on the sensitized efficacy of quinpi-
sponse was equivalent to the effect obtained at 0.2 ma#s@, Fig. 2 (left) plots the maximum response obtained
quinpirole, suggesting that this drug dose was sufficienficeach experiment (from Fig. 1). Similarly, to compare
produce the near maximum effect. The available data gitbact of environment on potency, Fig. 2 (left) shows the
not permit a reliable estimate of the potency and efficag¢omotor response to the 0.07 mg/kg dose of quinpirole,
of the acute drug effect. However, inspection of the dogge dose closest to the sensitized.Ebse found in the
response graph (Fig. 1, bottom) suggests a rough estimatfing cage environment (from Fig. 1). As is evident,
Specifically, the ER, for the acute response seems to B@atment environment had relatively independent effects
about 0.1 mg/kg, and the acute maximum response (asif-the efficacy and potency of quinpirole: chronic
dexed by the locomotor response to 0.2 mg/kg quinpiroigjinpirole in the non-home cage environments increased
to be about one-quarter of the sensitized maximumihé efficacy of quinpirole significantly more than the
would appear, therefore, that chronic treatment in the tegime treatment in the rat's home ca§¢2[26)=7.3,
ing environment increased both the potency and the effipa0.003], but chronic quinpirole in the testing environ-
cy of quinpirole to elicit locomotion. ment increased the potency of quinpirole significantly

Inspection of the dose-response profiles for rats tregfore than the same treatment in the other two environ-
ed chronically in the home and alternate cage envirgfents [F(2,29)=9.5,P=0.001].

ments (Fig. 1, top and middle) suggests no change in po-

tency due to chronic drug treatment (it appears to be

about 0.09-0.1 mg/kg in both the acute and sensitizegy dose inhibitory effects of quinpirole and
groups). However, chronic treatment in these envirgfsnditioned locomotion

ments did appear to increase quinpirole’s efficacy to elic-

it locomotion, as evidenced by a higher maximum rga)ly. to assess changes in the locomotor inhibitory ef-
fects of quinpirole (Eilam and Szechtman 1989), Fig. 2
gight) displays for each treatment environment the re-

Fig. 2 Impact of treatment environment on the efficacy and poteh- . : :
cy of quinpirole to elicit locomotion in sensitized ralft) and on ponse to 0.04 mg/kg quinpirole relative to the saline

the inhibitory effects induced by a low dose of quinpiraight). l€Vvel. As indicated in the figure, a significant inhibition
Efficacy is indexed by the maximum response found in Fig. 1 aofl locomotion was present in rats that received their

potency by the response to an injection of 0.07 mg/kg quinpirofgrronic treatment in the home and alternate cage envi-

The inhibitory effect is shown as the difference between the loco- ; ; ; ;
motor response to the 0.04 mg/kg dose of quinpirole and to sali nhments, but not in those that received their chronic

Values are means+SEM. P<0.05 versus group without starstr€atment in the testing environment. It is also notewor-

*P<0.05 for drug minus saline comparison thy that only in rats treated in the testing environment
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was there a significant difference between the saline carieractional model proposed to account for the observa-
trols and the sensitized group injected with saline (Fig.tlon that in mice bearing unilateral striatonigral lesions,
bottom), suggesting that the drug-paired environment the maximum number of rotations induced by apomor-
duced conditioned locomotion. phine is increased by sulpiride pretreatment, without a
change in potency of apomorphine to induce rotations
(Randall 1988; Mandel et al. 1993). The second possibil-
Discussion ity is consistent with findings that chronic administration
of a number of psychostimulants induces immediate-ear-
The present findings show that chronic treatment with genes and second messengers (Graybiel et al. 1990;
0.5 mg/kg quinpirole elevated the maximum locomot®@ragunow et al. 1991; Terwilliger et al. 1991; Chen et al.
response to the drug compared to an acute drug injecti®05; Nestler 1995). The present study does not distin-
The magnitude of this elevation was greater when chrguish which of these possibilities accounts for the in-
ic treatment was administered outside the home cagease in maximum response.
compared to rats that received chronic injections in theirNevertheless, it is clear that the increase in efficacy is
home cage environment. Chronic treatment also prmt just a consequence of pharmacological treatment be-
duced a leftward shift in the dose-response curve aafuse the magnitude of the increase varied with the treat-
quinpirole, but only in rats that experienced all their drugent environment. We can suggest two possibilities for
injections in the testing environment. These findingse observation that the maximum locomotor response
suggest that locomotor sensitization to quinpirole reras not as high in the home cage treated rats, compared
flects relatively independent changes in the drug’s effida-those that were treated outside the home cage.
cy and potency to induce locomotion, and that these ef-One possibility is that the amount of locomotion dur-
fects of chronic drug treatment are modulated by the @mg chronic treatment determines the maximum capacity
vironmental history of drug experience. Below, we cote respond to quinpirole. A previous study found that re-
sider possible mechanisms for the observed increasgéated quinpirole administration to rats in the home cage
the efficacy and potency of quinpirole, in the context pfoduced less locomotion across injections than the same
environmental modulation. treatment in a non-home cage environment, and that on a
subsequent test in the activity monitors the home cage
treated rats showed less locomotor sensitization than the
Increase in efficacy rats treated in the non-home cage environment (Einat
and Szechtman 1993b). The differential display of loco-
An increase in the maximum response to excess conaantion was ascribed to the presence versus absence of
trations of the drug is usually interpreted as an increasge bedding in the two treatment environments, favour-
in the available number of receptors with which the drirgg drug-induced mouthing and locomotion, respectively.
can interact. Indeed, chronic administration of anoth&rsimilar differential display in the home and non-home
psychostimulant, cocaine, may produce an upregulatiEmvironments probably occurred in the present study,
of D, receptors in the nucleus accumbens (Peris etthbugh direct confirmation is lacking. Locomotion dur-
1990; Zeigler et al. 1991), a brain region implicated ing chronic treatment could increase efficacy of quinpi-
the locomotor-activating effects of quinpirole (Vamole by elevating the performance capacity of the loco-
Hartsveldt et al. 1992). However, chronic quinpirolmotor system either because of locomotor practice itself
treatment produces a decrease, rather than an increaggnator learning) (Einat and Szechtman 1993b; Szecht-
brain D, receptor density as measured by a spiperoman et al. 1993); operant reinforcement of locomotion
binding assay (Subramaniam et al. 1992). Therefore, Hyequinpirole (Willner et al. 1993); or both. According to
elevation of maximum response probably occurrégis view, sensitization of the maximum performance ca-
through an increase in the efficiency of transductiorn@écity is not general but is confined to a specific re-
mechanisms, either due to the release of theeBeptor sponse system, and environment affects efficacy by dif-
from an inhibitory interaction with another receptdierentially promoting the activation of this response
system, or due to induction of long-lasting transcriptiosystem during chronic treatment.
al changes that amplify the effect of quinpirole binding Another possibility is that a substantial lack of famil-
to its receptor. iarity with the test environment lowers the capacity for
The first possibility is consistent with previous sugnaximum performance. This possibility stems from the
gestions that quinpirole-induced locomotion is negativebservation that on the test for sensitization, the home
ly controlled by O receptor stimulation (Eilam et al.cage rats would have experienced a larger change from
1991, 1992) and that desensitization gfrBceptors or the chronic treatment days than the other rats: it was the
uncoupling of Q/D, interaction may be involved in be-irst time that they were placed into a cage without bed-
havioural sensitization and other effects (Stewart aduohg and it was the first time that they were taken outside
Vezina 1989; Eilam and Szechtman 1990; Engber etthkir home environment to receive a drug injection. Con-
1993; Marshall et al. 1993; Szechtman et al. 1994igivably, performance capacity to drugs is reduced in un-
LaHoste et al. 1996). It is also consistent with @DD familiar circumstances due to inhibitory or competing re-
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actions to novelty (Bardo et al. 1990). According to thiRelevance of sensitization to psychopathology
view, a lower sensitized efficacy is only an apparent efrd summary
fect, as the introduction of novelty precludes a true mea-
sure of the sensitized maximum. Although development of sensitization to drugs can be
Although further studies are necessary, we favour theen as a biologically negative process because of possi-
first possibility as having the greater impact because thble links to psychopathology, the present findings sug-
was no difference in the maximum response between ¢lest another viewpoint. The more robust effect of chron-
alternate and testing cage treated rats. If attenuationidyreatment, in the sense of being more independent of
novelty were a crucial factor, the alternate cage ratsvironmental context, was to increase the efficacy rath-
should have exhibited a lower maximum response coemn-than the potency of quinpirole. Such an effect sug-
pared to rats treated and tested in the testing environmgests that instead of an increase in sensitivity to drugs,
sensitization reflects an increase in the performance ca-
pacity of the organism to respond to the drug (and pre-
Increase in potency sumably to similar drug-like stimuli). An increase in the
capacity to perform motor output is generally a desired
With regard to the observation that the potency gbal of exercise and practice. From this vantage point,
quinpirole was increased only in rats that received chr@ensitization to quinpirole can be seen as a positive pro-
ic treatment in the testing environment, we suggest toass of enhancing motor capacity, as suggested previous-
this indicates a role for drug-predictive cues in incredg- (Szechtman et al. 1994b). It is not clear, however,
ing sensitivity to stimulant drugs. For the rats treated awtiether the same applies to the sensitization induced
tested in the testing environment, the test day was no Oi-other psychostimulants, since the impact of environ-
ferent from other injection days except for the dose mient on their efficacy and potency has not been deter-
the drug administered. Thus, only in these rats could thaned.
environment reliably predict an injection of the drug on In summary, sensitization to quinpirole reflects an in-
the test day, a property which it presumably acquired direase in the efficacy and potency of quinpirole to induce
to environment-drug pairing (Beninger and Hahn 198@comotion. These effects are modulated, however, by
Hinson and Siegel 1983; Gold et al. 1988; Stewart atted environmental history of chronic drug exposure.
Ahmed et al. 1993; Badiani 1993; Einat et al. 1996) @kus, the increase in efficacy appears related to the op-
evidenced by conditioned locomotion. Consequently, thertunity to engage in locomotion during chronic treat-
finding that the increase in potency was confined to ratent and/or may require situational familiarity for full
treated and tested in the same environment and thus @qgwession. The increase in potency appears to be depen-
context-dependent, may be related to the presencedeft, instead, on environment stimuli serving as reliable
drug-signalling stimuli. drug-predictive cues. Therefore, efficacy and potency
An increase in potency implies that chronic treatmemiay be subject to sensitization by non-associational and
increased the affinity of quinpirole for its receptomssociational mechanisms, respectively.
Quinpirole binds not only to the ,Deceptor but also to
an MAOI-displaceable site that may allosterically mod#cknowledgements We thank Dr. A. K. Grover and M. Pisa for
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reflect a change at the MAOI-displaceable quinpirole

site. The possibility exists that activity at that site may PRferences
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