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} N Abstract |
The methodology employed in‘studying the open-field
béhavior of gpomorphine-treated rats (acute and chronic)
and saline-tfeat%d ra%s was invgstigated. '‘Attention was
also given\to the time coursé,of the,behaviors, individual
differences émong animals and,pretest/posttes%kdifferences
in reactivity among.animalé, both.be%ween and within the

apomorphine and the saline groups. An exhaustive .and

&
exclusive set of behavioral categories was used to code

behavior. Reliability estimateslreflectedyhigh test-retest
and interjudge agreements using this method. Multiple :
dependent measures were used. IF.w§s fpund that apomorphine
resulted in increases in the'com$dn behaviors logomote, rear
and sniff across days whereas thé sfereotypic behaviors

gnaw and nod tended to decrease %cross_days. Trial by trial
intercorrelations showed that thé behaviors locomote, rear
and sniff were affected differentially by aéute and ‘chronic
apomorphinedédministration whereas gnaw, nod,’headdown and
Jump remained relatively constant across ;uccessiv% |
injectioné. The correlations revealed distinét patterﬁs in
the time course of the behaviors shown by théfapomofphine—
treated animals; no distinct patterns were found in the
saline group. The apomorphinefgr@up was divfdeaﬂinto High
and low locomote groups and it.was found fhat thé hlgh
locomote group displayed predominantly the beha&ior

locomote while the low locomote group sh@wed.?re@ominantiy

f

the behavior gnaw.
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Introduction

"~

" Apomorphine is a commonly used agent in fhe étudyvof
dopamine:gié function as it is generally considered é: .
direct, aopamine receptor stimulating drug (Anden,

Rubenson; Fuxe & Hokfelt, f967; Erqst, 1967; Kebabién,u.
Petzold & Greengard, 1972; Siggins;}Hoffer & Ungerstedt;‘
1974). 1In general, dopaminergic.function is'inferreqt

from tﬁe behavior shown.in stﬁdies of open—fiéld behévfér-
.in rats. Since the effects of apomorphine are most often
judged on the basis of behavioral observations of
apomofphine—treated‘animals, it is here where the greatest
number of question§ arise as to the appropriate methodology-
to employ when assessing apomorphine-induced behavior.

The first question raised when using époﬁorphine
treatment is: what behaviors does.apomorphine induce? . It ié
generally agreed that apomorphine produces stereotypy in rats'
(cf. Costall & Naylor, 1973; Fray' Sahakian, Robbins, Koob & .ji:'
,Iversen; 1980; Ljungberg, 1979), however, it is'bfteA uﬁcleér -
exactly how stereotypy is defined. ‘That a cieér aﬁd accurate
descrip%ion of open-field behavior is éssentiéi'iﬁ
differentiating arug—indﬁéed from normal behavibrs'was’noted
by Norton (1973). |

Extending this sugééstion, a major COnsidefation wheq
studying the effects of apomorphine 1is the‘nature'a} the
comparison group. Apomorphine-induced stereotypy and
_changes infbatterns of particular behaviors‘afe oniy

'interesting insofar as these patterns of behavior deviate



fr@m or mimic, normal behavior. Therefore, the frequencies,
durations, descriptions and time courses of the beha?iors
engaged in by norm(l %&imais musF be as precisely defined
”-and.és carefully obgéEvéd as those behaviors Shown\by a
drug-treated group oi animals.

Most often, however, comparisons of drug-treated and
normal rats focus on the behavior oi the drug-treated
animals with the controi group's behavior being referred
to as that of the "saline-treated rats" with little
degcfiption“of the saline-treated animals' behavior
(Costall & Naylor, 1973; Toloéa, Cotzlas, Burckhardt,

Tang & Dahl, 1977). Few stgdies have made comprehensive\
attempts to describe normal\rat behavior (Draper, 1967) and
the time éourse of that beﬁavior (Hoglund & Meyerson,
l982k\Ljungberg & ﬁngerstédt, 1977a; Meyerson & Hoglund,
1981) ‘and none have described the complete behavioral
re?ertoire of the saline-treated animal. As a conseguence,
‘no studies have directly compared the behavioral reperfoifés
and time ¢ . =es of the behaviors shown by apomorphine;
treated and sa.lne-treated rats. |

Ther:7 re, the first objective of tri:o study was to
apply an exnuustive, exclusive behavioral taxonomy to the
lobservation of %he open—fiéld behavior of both apomorphine-
treated and saline—tfggjeg énimals in order %; allow
comparison of the tyﬁeg/of behaviofs in the animals'
respective behavioral repertoireé, the relative durations

and frequencieé of these behaviors and the relative time



courseé of behaviors common to treated and untreated animals.

The‘most common method used to assess the behavioral
effects of apomorphine‘is the rating scaie (Butterworth &.
Barbeau, 1975; Friedman; Rotrosen, Gurland, Lambert & .
Gershon, 1975). Rating scales have been used to measure
both the frequency and intensity of drug-induced behaviors
(Costall & Naylor, 1973; Creese & Iversen, 1973;
Ellingwood & Baister, 1974; Tolosa et al., 1977).

Rating scales typically consist of five categories
scored 0 to 4 with each level representing an increment in
the intensity of sfereotypic behavior. The zera level
is usually described as "The appearance of the animals 1is
the same as saline treated rats" (Costall &'Naylor,_1973).
Category 1 represents "discontinuous sniffing, coﬁstantlw'
exploratory activity", 2 fepresents "contihuoui sniffing,

- periodic exploratory activity", 3 represents "continubus
sniffing, discontinuous biting, gnawing or licking [@itﬂ]
~very brief periods of locomofor activity" and 4 represents
"continuous biting, gnéwing or lickihg; no exploratory
activity" (Costall & Naylor, 1973);

Two assumptions underlis the uée of rating scales.
The first assumption is that_bghaviors of increasing
intensity are continuous across time and the second is
that particular behaviors occur together és a behévior%l
compSsite. There is some evidgnce available that sugg:sis
that fhese assuﬁptions are unwarranted.

Ljungberg (1979) used-photocell measures to describpe



two general categories of behavior. He described gnawing
behavior (G) and locomote-sniff (LS) behavior. His data
were expressed as frequency measures in counts/15 minutes
foliowing a 90 minute‘habituatioﬂ period. Ljungberg (1979)
found distinct time courses for the occurrences of the G
and LS types of bhehavior where locomote occurred at a high
level initially and decreased across the first jQ minutes -
of the observation period at which point gnaw began to
increase.

The main advantages of Ljungberg'é (1979) method are
his attemp% to record discrete behaviors and the éttention
paid to the time coﬁrses of the behaviors. However, since
photocell recording was used %o assess the category
locomote-sniff, it 1s unclear how these two behaviors are
séparable in time. Therefore, in terms of the behaviors.
locomote and Sniff, an underiying assumption of continuity,
dr at least coincidence, is built into the recording
method and as such confounds the behaviors loc&mote and
sniff as do rating scales. )

However, the time courses found for sniff and gnaw by
Ljungberg (1979) dQ not support the continuity assuﬁption'
which 1s built into rating scales. Rating scales would
predict fhat sniffing would increase in frequehcy across
time. They would also predict.that when sniffing reached
maximum intensity, described as "continuous sniffing", that
mnawing behavior would emergé and gradually replace sniffing

behavior as a more intense form of sniffing. However,



| Ljungberg (1979) found that the LS category behaviors
decreased across the beginning of an obsefvation period‘and
only then was gnawing introduced. Once again, however,
caution must be used in interpreting the time course found
by Ljungberg (1979) for the behavior sniff since sniff and

\

locomote were recorded as a composite category.

A\
A
* \

methods of recording behavior. The interrupted scan

Fray et al. (1980) used intefrupted scan and photocell

technique consisted of making one observation every

A\

10 minutes where all behaviors occurring at the time of \
each observation were recorded. The data were repoyted in \\
terms of the percent of animals showing a particula}
behavior. Time course was also considered.

The main advantage of the study done by Fray et al.
(1980), compared to that done.by Ljungberg (1979), was the
use of discrete behavioral categories. The use of discrete
behavioral'Categories served'to eliminate the behavioral
confounding noted when behavioral composites ;;re used.

However, Fray et al. (1980),failed f@ replicate
Ljungberg's (1979)‘findingé with regard fo the’time courses
of the behaviors. Fray et al.v(1980) found no distinct ’
time courses for the tehaviors locomgﬁe'and gnaw; they /{
found that both behaviors occurred téfoughout the .
observation period and sometimes that locomote .and gnéw
occurred in the same animal. The lack of time course

reported by Fray et al. (1980) may have been due to the

interrupted scan procedure they employed.™ Since very few



numbers of observations were made for very short periods of
time for each observation, low frequency behaviors may have:
beéen missed. In addition, since the behavioral recording
was-interrupfed,tnét ccntinuous, behaviors occurring befo¥e
and subsequent to the punctate observation periods$Were not
recorded, therefore,.little information with regard to the
time courses of the behaviors was gained.

A third‘issue, with respect to the use of rating
.scales, is the failure of such scales to describe the
saline comparison group.. Without clear baseline information
for ébmparison, the subjective nature of rating‘scales
becomes evident. For examplé; a rating of 1 represents
discontinuous sniffing and constant exploratory activity.
This category could possibly_describe saline—treated rats
placed in a novel environment yet this category could also
describe behavior that was more intense‘than‘that'shown by
saliﬁe-treated rats if the animals were habituated to the
test apparatus. That two different cohditions'can'be
inferred from a singie cateédry illustrates‘tﬁéxﬁsiiding"
‘nature of rating scales where categorical membershib\can
be adjusted to adheréitb differentbjudgements of saline-
- treated‘animals' beha&iors. Therefore, a major problem
‘inherenﬁ_in the use of rating scales is not only the
necessit&\of making a judgement as to the categorical
membefship of a parficular éequence of behavior but to also
make a judgement asi to the intwnsity of = 5ehaviqr,'relative |

to a sliding baseline,\?ppropriéte to each category.



In view of‘the foregoing issues, the second purpose
of fhe present study was to use discrete, precisely defined
bghavioral categories to assess behavior and to use.
‘continuous recording throughout the observation period§.
Using discrete behavioral.categories allows the time courses
of individual behaviofs to be assessed and therefore
circumvents the problems of composite behavioral categories
such as the LS category used by Ljungberg (1979). In
additidn, the use of discrete behavioral categories'
removes the subjective judgements as to categorical
membership of a particular behavior and jJjudgements as to
the intensity of a particular behavior relative to a
sliding baseline sinée both apomorphine—treated and
saline-created animals were considered individually. An
additional advantage of the present methodology.lies in
the use of continuous recording which, unlike Fray et al.
(1980), allowed the timé courses of individual behaviors
and the relative time courses of different behaviors to be
determined. Continuous recdrding also allowed the
identification of low frequency and/or short dufation
behaviors that were missed using an interrupted scanning
procedure. .

In diécussing the time course of expreésion_of
behaviors shown by apomorphine-treated animals, a third
issue within the apomorphine litérature is éhcountered:
the distinction'bétween the acute and chronic behavioral

effects of apomorphine.



The:acute effecté of apdmorphine‘on.behavibr héve been
studied by Olpé (1978) who foqnd‘biting;to.be presenf after
acute administration of high-doses of apomorphine.
Ljungberg (1979) found high'lévelS\of sniffing, ghawing and
locomoting after'aéuté admiﬂistpatipn of apomorphine as did
Fraf et al. (1980). However,:noné &f these sfudies have
compared the effects of acute and chfonic apomorphine
administration.._Studieé.by Divac (1972), Ernst (1967),
and'Porecca,'Cowaﬁfand Tallarida (198é) considgred behavior
induced by the chrogic administration of apomorphine but

failed to compare the chronic effects with the acute

- effects of apomorphine.

In view of the lack of reports of the behavioral effects
of acute versus chronic apomorphine treatment, the third
.objective of this study was to apply discrete behavioral
categories and continuous recording techniQués fo the
.déscription of the effects of-acute and'chronic apomorphine
treatment on:behavior. Such a comprehensive description of
“he chronic behavioral effects of apomorphine on the

~ndividual rat's behavior has not previously beeg;done. An

2dditional advantage of looking at both acute and chronic

2 x © 2T apomorphine on an individual rat's behavior is
that ‘naviors shown and the time courses of those
benzvic "der chronic treatment within a single rat allow
th= chrs. ~71--induced sehavior to be viewed as a

. replicat . th actrtely-induced behavior of that animal.

w -,
nver.

-1y

.. Le:. rlor  =2sulting from acute versus



chronic apomqrphine administration 1s clearly described,
there remains one factor which obscures the behavioral
description. The obscuring factor consisfs 5f the
observation that drug treatﬁent often produces non4ﬁhiform
changes in behavior in different animals (Kenny,;Lynch &
Leonard, 1980; Ljungberg & Ungersted*, 1977a, 1977b) .

Szechtﬁan, Ornstein, Teitelbaum and Golani (1982)
~found that strain differences were'responsible for
different frequencies of biting and climbing behaviors in
response,to apomorphine. Xenny et al. (1980) found two
distinct responses, "stereotyped sniffing" and "ritualized
fighting" in rats tested in pairs. Conflicting results
were found by Ljungberg and Ungerstedf (1977b) and Cools, .
Broekkamp and Van Rossum.(1977). .Ljungberg and Ungerstedt
(1977b) found that subcutaneous injections administered in
the flank region were more effective. in inducing gpawing
'than injections into the neck region. Cools et al.. (1977)
.found the opposite‘with‘subcutaneous neck injections
being more conducive to gnawing than flank injections.
However, these two studies'émplbyed different strains of
rats. In view of the strain differences found by
Szechtman et al. (1982), fhe éite of injection as an
explanation for the different patterns of behavior is
‘left doubtful. | |

Other researchers have also noted differences.among‘
animals in response to the same apomorphine treatment. ‘;

Fray et al. (1980) found that both locomotion and gnawing



occurred together throughout the test period in some of
the animals treated with apomorphine. .Howefer, since the
data were reported in terms of the peréeﬁt of'animals
engaging in a particular behavior, the behavior of
individual animals waé obscured.

These findings were in contrast with those of
Ljungberg and Ungerstedt (1977b) who found distinct time
courses for the behaviors locomote and gnaw. Fray et al.
(1980) attributed these different results to test box
design where their test apparatus, with its wire me sh floor,
provided greater opportunity for the expression of gnawing
thaﬁ did Ljungberg and Ungerstedt’'s (1977a).test appara@us.
Basal activity levels (Costall, Hul & Naylor, 1980),
weight of the animal (Kenny et al., 1980) and pretest
handling (Riffee, Wilcox & Smith, 1979) have all been
suggested as explénations for the non-uniform behavior
displayed by éimilarly treated, apomorphine-injected rats.

Since individual variation 1n response to apomorphiqé
treatment was common to all of the above studies, it may
be more profitable to view these differences in terms of
individual differences among animals rather than as the
éffects of experimental design. Aécordingly, the‘fourth
purpose of this study was to describe differences aﬁong
animals, treated under constant experimental conditfons,
in térms of behavieralVaifferences across the animals’'
entire behavioral repertoires'and to determine the relative

N4

time courses of these differences in behavior.

10
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The final consideration in the present study fbcuse§
on the observation that drug studiés often employ only
one measure of behavior, typiéélly frequency, as an
indicatioﬁ of the overall behavioral‘performance.§fvthe
animals under observation. For éxample, Randrup and
‘Munkvad (1967) described increases in frequenciés an_'
sniffing, biting and locomoting as the defining
characteristics of'amp@etamine—ihduced stereofypy.
Ljungberg and Ungerstedtr(1977b) suggested thatvincreaseq
frequencies of sniffing, biting and locomoting also |
define apomorphine-induced stereotypy.  ﬁQwever, as
Fray et al. (1980) have found, apomorphine and amphetamine
stereotypy represent disfinct phenomena. Clearly, these
conflicting.reports.suggest that frequency measufés alone
are not sufficlently sensifiver%o separate similar
behaviors. This arguﬁent can be extended to suggest that
dependent measures, cpnsisting bf‘frequency aloné; may
also resuit.in the obScuring of behavioral differences
betweenAnorméf and drug-treated animals.

Problems with dependent measures uséd in'behavioral
studies have been recognized by Marcalils, Pfotais, C&stenfin'
and Schwartz (1978) who suggested that durafion as well as
frequency of & particular behavior should be cOnsiﬁéfed:;;;hi
‘Norton (197 ) added that temporal patterning of behaviors
should be described in addition to frequency and duratioh
‘and further.suggésted that a drug can concelvably produce

an increase in the duration of a behavior without affecting

)
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the frequency. Therefore, drug effects and individual
differences méy be masked due to inadequate dependent
measures.

The final objective of this study was, therefore, to
assess behaviors ushng mult;ple dependent measures and to
determine ‘the appropriateness of each of these measures
in describing differences and similarities between
drug—treated‘and normal animals across diverse béhavioral
categories. The use of multiple dependent measures should
also facilitate extrapolation of the present résulfs to
other studies of apomorphine-induced behavior.

In summary, the major objective of thisTStudy was to
’provide a compfehensive description of the open—field(
behavior of apomorphine-treated and saiine—treated rats.

In order to attain this objective, an exhaustive group of
exclusive behavioral categories applied dur%ng éontinuous
behavioral recording was used to describe simiiafities and
differences in th; behavioral repertoires of saline—treated
and apomérphine-treated animals. Inxadditionﬁ the time
courses of these behaviprsi including those due to acufe
and chronic 'apomorphine é@m&histration, were described.
Further investigation of the apomorphine—freated animals'
behavior was undertaken in aﬁ a posteriof} investigation of
.individual differences among the apomorphine—tfeated
animals. Each behavior-included in the above studles was

- investigated using multiple dependent measufes toideterm%ﬁe_

. The nature of the measure most appropriate to the objectives.

“



13
Method
Animals
\\~f~TWent§—nine male Sprague Déwley rats (Ellerslie
Animal.Farm;'UﬁiVérsify’Qf Alberta) weighing approximately
340-440 grams at the time of firsf testing were uséd.' The
" animals were brought iﬁ two weeks 1in advance 0f behavioral‘
testing td‘éllow them to adjust to a reverse day-night
cycle where ths dark period extended from 1645 to 0200
hours. All anf@éls were houéed individually'iﬁ‘bpaque
plastic box cages and were given free access-to food and
watér. 'The animals were not handled by the éxpériménter
prior to-behavioral testing. The ambient temperature was
maintained at 19° ¢ with 51% relative humidity.
Appapatus |
' The test apparatus comprised a wooden box |  ' o ' | -
(55 x 66 x 64 cm) with black inner walls and floor. .Thirtyl
equally sized squares (11 x 11 cm)'wéfe marked off on the
floor. Obsefvatibns were made throughaoﬁe way glass to
" prevent the %nimal from seeing the expefimentef. Light iﬁ
the tesﬁ room was provided by a 40 watt red light bulb |
suspended approximately 96 cm above the floor of the box.
Behaviors were récorded by typing codes directly into a

microcomputer.

' Drugs

N

The 20 animals in the drug-treatment group were
injected with apomorpﬁine hydrochloridet(Sigma) which was

- dissolved in a 0.9% saline vehicle immediately before

B i
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behavioral testing. The 9 control group animals were
treafed with 0.9% saiine. Apomorphine was administered
5 mg/kg and sallne was administered in a mg/kg dose. All
.anlmals ‘were given subcutaneous injections in the right
flank area on each of the four testing days.
:Procedure |

Behavioral testing occurred one hour afrer the onset
of the dark cycle and time of testing was held.constant
for each ahimal across-days.

-Priorftoibehavioral testing,'all animals were tested
for pretest react1v1ty to four Stlmpll: pokeg brush,

noise and lift (see Table 1 for:stimulus definitions).

Reactivity to the four'stimuli . was assessed using a rating

- scale of responses ordered for an increase in intensity.

The response scale, in order of increasing 1nten31ty,

}

* . consisted of no reaction, orient, shudder, locomote,

struggle, vocallze, Jump/star;}e and aggress Each
.response was ass1gned a numerical value between 1 and 8
w1th higher numerlcal valoe= correspondlng to greater
intensities of respense, Immediately following reactivify \
~testing, the animals were weighed, injected and placed in
the test apparafus. \
» Behavioral testing began after a 5-minute adaptation
periodr For each animal, eehavioral testing spanned four,
85-minute sessioﬁs spaced 36 hours apart.

Behavioral recordings were made in blocks of 6 trials

for each session (24 trials total ?or each animal) with



\./’

TABLE 1
Reactivity - Stimulus Definitions

POKE : o application of light pressure
' ~to the left flank area with v
the eraser end of a pencill

BRUSH: k movement of the long edge of a
' pencil in a posterior-anterior
direction along the animal's

fur

NOISE: ' sharp rap of a pencil end
against the outside of the
plastic cage

LIFT: placement of the four fingers
' beneath the abdomen followed
by a vertical movement of the

hand '

¥
[ ]
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each trial consisting of three 2-minute data collection
period§ intersﬁaced with 1—minute_infer—period intervélsf
Five-minute infer—trial intervals pfeceded each trial
block. All animals were tested individually and none of
the anirals had;éxposure'to”the fest apparatus prior to
behaviorai testing. Immediately subsequent to behavioral
vtesti g, all animals were assessed for posttest reactivity
‘to four stimuli‘as stated abové.

An exhausti&e, mutually exclusive set of behavioral
categories was used to describé the open-field behavior
of both saline- and apomorphine-treated rats and cdnsiéted
of the categories: locomote, rear, sniff, gnaw, nod,
headdown, jump, groom and inaqjive (see Table 2 for
behavioral definitions). .

Test-retest and interjudge reliability were assessed
by coding"videotapes of both untreated and drug-treated
- rats. Three sets of videotapes were coded during three
2-minute data collection periods with 1-minute inter-
period intervals for each tape.

Data Analysis

The raw aata were blocked into four session; (days)
and each session was blocked.into six trials prior to data
analysis. |

Measures of duration and frequency werevexpressed as
"event" duration and “event” count, respectively. One
event, with respect to duration, was comprised of the

duration of one occurrence of a particular behavior. An



LOCOMOTE:

REAR:

SNIFF:

GNAW:

NOD:

i
NG

HEADDOWN :

JUMP:

GROOM:

INACTIVE:

!

TABLE 2

Behavioral Definitions

- front and hind paws crossing one line

on the floor grid with all four paws on

‘the floor (LOCOMOTE took precedence over

SNIFF if sniffing occurred during

. locomotion)

both front paws held above the floor or
placed on the wall; animal stationary

whisker movements or whisker r -ements
and lateral head movements along the
floor or wall with all four paws on the
floor; animal stationary (REAR took
precedence over SNIFF when the, front paws

were lifted off the floor)

grinding of bottom teeth along the floor
or wall of the test apparatus with
ariterior-posterior head movement with the
head down on the floor; animal stationary

anterior-posterior head movements with
the head down, in the absence of gnaw;
animal stationary

lower jaw extended and resting on the
floor; no head movement; animal

" stationary

-llftlng of all four paws above the floor,

animal stationary or mobile

licking, scratching, biting c. rubbing
of body parts; animal stationary

sleeping; sitting immobile with no
whisker or head movement; .lower jaw not
extended; animal stationary

17
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" occurrence, with respect to duration, was defined as thé
time spent engéging in one particular behayior where the
offset of the occurrence of that behavior was signalled
by the onset of a different behavior. lOne event, with
respect to frequency, was defined as one occurrence of a
particular behavior. In summary, "event"” wasldefined in
tefms of continuous streams of single behaviors where
behaviora% events were non-consecutive.

‘Three dependent measures were used to express the raw
data: total time, event duration and event count. Total
fime was caléulated as the total duration of non-consecutive
‘occurrences of a’particuiar'behavior in one trial divided by
the total observation time (360 seconds) in that trial.

All total time measures were expressed as proportions.

Event duration was calculated aérthe summed durafion (in
seconds) of non—consecutiye.occurrénces of a behavior

within one trial. Event duration was found to be skewed to
the right 50 all measures of-event duration were transformed
X = JE_:TI. Similarly,.event count was caléulafed as the
total number of non-consecutive occﬁrrences of a particular
behavior-within one trial.

An initial analysis of variance was performed
separately on each dependent measure for each behavicr <o
determine apoﬁorphine versus saline group differences as
we;l.asbto determine patterns of behavior across sessions
and trials. Subsequently, the data from all sessions were

grouped together and trial by trial Pearson correlation
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coefficienfs calculated for all 24 trials. Trial by trial
intercorrelations were caleulafed separately for each
dependent measure for each behavior. The apomorphine and
saline groups were treated Qg d;s{cht fbf the purpose

of correlation.

Individual differences were assessed by dividing the
apomorphine group into twovsubgroups: high locomote and
low locomote. These tWo groups were created post hoc by
summing mean event duration across the four sessions for
each animal. The 8 animals-with the highest evenf durétion
acrose sessions were assigned to the high locomote group .
and the 8 animals with lowest event duration across sessions RS
were assigned to the low locomote group. -The two dependent
measures event duration and event count were used in
subsequent analyses of individual differences.

An. analysis of varilance was-performed separately fer
each dependent measure and each behavior for the 16
subjects comprising the high and low groupsi» The purpose
of this analysis was to determine if the criterion for
group division was appropriate as well as to determine on
which behaviors, as.expressed By which dependent measures,
individual differences wefe most prominent. t-Tests
between the high and low locomote groups were performed
individually for each dependent measure and behaviof for -
each of the 24 trials.

The saline and apomorphine groups were each tested

for pretest and posttest reactivity to four stimuli: poke,



brush, noise and 1ift. Pretest-posttest differencés Within
‘bofh the apomorphiné an& saiine groups were assessed

using the Wilcoxon matched-pairs signed ranks test for
related samples..‘Différenées in reactivity between the
apomorphine and saline groups were assessed using the
Mann-Whitney U-test for independent samples.

Reliability was estimated using two measufes: the
Kappa coefficient (Cohen, 1960) and multiple cofrelation
acroés all behavioral categories coded. Both Kappa
coefficients and ﬁultiple correlations were calculated for

test-retest and interjudge observations of behavior.

20



Results '

-

Behavioral Taxonomy

An exhaustive behavioral taxonomy for open-field
observation of apomorphine-treated and saline—tfeqted rats
was developed by including behaviors repdrtedly associated
“with apomorphine-induced stereotypy (gnaw, nod, jﬁmp,
locomote and headdown) and behaviors considered
exploratory behaviors (sniff and rear) (Costall 'and
Naylor, 1973; Meyerson and Hoglund, 1981). In addition,
'behéviors associated with ﬁntreated rats were‘included in
the béhavioral taxonomy (groom and inactive) (Meyerson and
Hoglund, 1981). |

Rather than categorizing the behaviors along a
continuum or as'pa{t of a rating scale, each behavior was
defined and recorded as a discrete unit. The collection of
beHaviors listed'in Table 2,’defined as individual unité,
proved exhaustive for the recording(gf opeﬁ;field behavior
in apomorphine- and saline-treated rats. |

Measures of reliability suppqrted the contention thét
behéviors recorded as discrete, precisely defined units |
would reflect high levels of agreement for both interjudge
and test-retest measures. ' |

* Kappa coefficients of .76 and .85 were found for
interjudge and testfretest\reliability tests, respectively,
using data matched across11/60 second intervals (Appendix,
Tables 127, -128). In addition, a multiple correlation of

998 was found for Interjudge reliability and .996 for

21
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test-retest: rellablllty The discrepency between the two
estimates of reliabllity was due to the conservatlve
criteria for agreement imposed~by the Kappa coefficient as
well as due to the stringent matching criterion of 1/60
second.

Analysis of Variance for Drug, Session and Trial Effects

Mean values and standard errors\of the means'(SEM) are
presented in the Appendix, Tables 26-49. The overall group
means for the apomorphlne and the saline groups are
x Apresented in Tables 26-28 for all behaviors for the measures
total time, event duration and event count, respectively.
Session means for total‘time are presehted in Tables 29 and
30, for event duration in Tables 31 and 32 end for event
count in Tables 34 and 35. Trial means are found in
,Tables 35-39 for total time, in Tebles Lo-44 for event
duration and intTables,45—u9 for event count.

In general, both apomorphine- ahd saline—treated
animals engaged in all behaviors with some important
exceptions. The behaviors‘gnaw, nod, headdown and jump
occurred only amohg apomorphine-treated animals while groom
and inactive were restricted to the saline-treated animals.
Within the apomorphine group, jump and headdown generally
occurred with low frequency and short duration. The
behaviors locomote; rear and sniff were evident in both the
apomorphine-treated and the saline-treated groups and these.
three behaviors will subsequently be referred to as the

"common" behaviors.
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Again, in general, both groups of animals engaged in
locomote, rear and sniff although the tWo groups often.
differed in total time spent engaging in these behaviors
as well as in the number of occurrences of tncse behaviors.

In additioﬁ, apomorphine-treated and saline—treated animais
often differed in patterns of behavior across days
(sessions)'and across trials within sessions.

The punctate nature of the behavior jump indicated
that event count was the most appropriate measure to be . o
used in expressing the data for jumpd. Most often, Jjump
"everits" contained onlfvsingle instances, not continuous
streams, of jumping behavior. In addition, event duration
reflected the amount of time the animal actuaily spent:
with all four paws off the floor. Since duration applied
in thig way was subject to error due to the reaction time
of the ekperimenter and since the behavior jump usually
dc;urred as a single behavior, no analyses of jump in
terms of event duration‘are presented. Jump was analyzed
‘ for the measure total time'since‘this measure lncorporates
both event count and event guration componeﬁts..

Due to the general low frequency and duration of the
" behavior headddwn, only event count and e?ent duration
measures are used in the ANOVAs with the omission of the
composite measure total time. ’

The value .05 was set as the minimum probability level

3

at which significance was reached for all effects

3

analyzed in the ANOVAs.
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Drug Group Main Errect. (Appendix, ANOVA: Tables 1-3,
9—11, 17-19; Mean Values(SEM): Tables 26-29) Drué groupr
main, effects (D) were assessed for those behaviors common
to the apdmorphine—'and saline-treated groups: lopomote,
rear and sniff. Grdﬁp differences were assessed fof the
three dependent measures total time, event duration and
event count.

For locomote, there were significant group differences‘
for event duration, event count énd total time. On all
three measures, the effects were dué to the. greater mean
level of locomotion for the apomorphine group compared to
the saline group (Figure 1).

Unlike locomote, there were né»significant group
: differences for rear on any of the three_dependent measures
as well as no group effecfs for fniff on the'dépen&ént
measures event duration and total time. However, the two
groups differed significantly on the measure event count
for sniff due to the relativeiy greater number of events
of sniﬁf shown by the apomorphine group (Figure 2).

Gfoup comparisons were not made for the behaviors
gnaw, nod, headdown and jump as these behaviors occurred
exclusively in the apbmorphine—treated gfoup. In addition,
since the behaviors groom and inactive occurred exclusively
in the saline group, no group comparisons wére possible for
these behaviors. |

Session Main Effect. (Appendix, ANOVA: Tables 1-25;

Mean Values(SEM): Tables 29-34) Session effects (S) were
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assessed for both the apomorphiﬁe and the saline groups'on -
all behaviors for all three dependent measures. Session
effects were intluded in the analysis of behaviorsvcommon
to both the apomorphine- and saline-treated groups
(locomote, sniff and rear) to assess drug-induced
differences across days in‘combarison with normal open-
+field behavior across days. .The purpose‘of this ahalysis_ o
was to determine the contribution ofrapouorphine to
potential differences in the expression of behaviurs that
are considered part of an animal's behavioral repertoire.
Within the apomorphine group, session effects were assessed
to determine acute versus chronic effects across days for
the behaviors exclusive to that group (gnaw, nod, headdown
. ’ AN ’
end jump). <Session effects within the saline group were
used to assess habituation patterns of behavior for
sallne treated animals across days‘on those behav1ors
exclus1ve to the saline group (groom and lnactlve)
Slgnlflcant session effects were found for locomote
for event duration. This effect was due malnly ththe |
increase in event duration of locomote across the first two
sessions for the apomorphine group with subsequent decreaggs
in event duratlon across the remaining two se581ons in
contrast to the relatively shorter event duration of
" locomote in the first session for th% saline group which
subsequently'decreased‘across session‘.. The sallne group

showed a greateg decrease in mean event duratlon of locomote

from first to last session than did the apomorphine group
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which sustained a long event duration.of locomote across all
four’days} o :a

No sigﬁificant differences were found for session for
the measures event count and total time for loqomore,
however, these session effecté_may héve been maskéd by
- drug x session interactions. Bpth méan event count
and mean total time incrgased across sessions for the
apomorphine group‘whereas meah,evenﬁ‘count and mean total
time decreased across se581ons for the saline- treated
group (see Drug X Session Interactlon)

A session main_effect was found for rear on the
dependent measure event count (Figure 3). The mean number
of events increased slightly‘acrbss sessions in the
apomorphine grouﬁ whereas the mean number Qf evénts in the
saline group decreased dramatically across sessions. The
session effect was dué mainly to the large magnitude of the
mean event count in the first seésion for the saline group
relati&e to the low'mean event count in Session 1 for the
apomorphine group. In addition} the magnitude of the
dlfference between first and last session meanlevent
counts for the saline group was much greater than that seen
in the" apomorphlne group. As with locomote, the absence
of 81gn1f1bant session effects for event duration and
'tota; time may have been due\to the opposing patterns of
behavior for the two groups (see Drug X Session Interaction).

Significant session effects were found for sniff Pp

. ¥

- the dependenﬁ measures event duration and event count.

B
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No significant session effect was found for total time. The
mean event duration and mean event counts for sniff
increased across the first two segsions and decreased- for
both measureé on Sessions 3 and 4 for the apomorphine grdup.
In contrast, both mean event duration and mean event count
showed large magnitude decreases across all four sessions
for the saline gfoup. Differences in the magnitudes of
mean event duration for the'first and last sesslons were
similar for both groups as shown by the nonsignificant drug
main effect for this measure. )
To summarize, apomorphine treatment tended to .increase
the common behaviors locomote, rear and sniff across
days whereas saline tended to decrease the cowmamon behaviors
across days. Apomorphine-treated animals showed greater -
magnitudes of locomote and sniff across days than did
saline-treated animals whereas saline-treated animals
showed relatively higher magnitudes of rear across sessions.
Some session main effects for locomote and rear were found
to Be obscured by drug x session interactions.

" .Within the apomorphine group, significant session
effects were found for bé?@ugnaw and nod for total time
whereas the session effect for jump for total time was
not significant. Mean total time decreased across sessions
for both gnaw‘and‘nod. Gnaw, nod and headdown showed
significant effects for event duratiorl. The mean event
durations of gnaw and nod stea@ily decreased across sessions

whereas the mean event duration of headdown increased across

i
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sessions. Due to fhe punctate nature of each jump "event",
no analysis of jump in terms of the dependent measure event
duration we carried out. Significant session effects

were found for gnaw, nod and jump for event éount. Thg

mean number of events decreased across sessions for gnaw

and nod in contrast to jﬁmp where the mean number of eventé'
increased across sessions. No significant session effect
‘was found for headdown for event count.

Within the saline group, significant session effects
were found for event durati%P and event count for both
groom and inactive. Inactive showed significant session
effects for total time whereas there was no significant
session effect for grdom for total time. Across days, the
mean event duration and mean event count decreased for
g}oom,xhowever, both measures increased across days for
inactive. In addition, meanTtotal time for groom décreased
across days. | | |

To summarize, acute apomorphine administration
.(Session 1) resulfed in high frequency and duration of
gnaw and nod whereas chronic administration (Sessions 2-4)
resulted in a steady decline in these behaviors acrdss days.
The opposite pattern occurred for the béhavior jump where
total time and event count increased'slightly across
sessions. Headdown showed stable, low total time ihd event
count across sessions with slight increases acfoss sessions
for event duration. Both headdown and jumﬁ occurred with
low frequency and duration in general'ac#oss days. Groom

1



and inactive showed opposing‘trends across sessions with a
decrease 1n the frequency and duration of groomtaccompanied
by an increase in the frequeﬁcy and duration of inactive
'écross sessions. |

In summary., apomorphine tended to increase the common
behaviors (ioéomote, rear.and sﬁiff) across sessions and
to decrease drug-induced behaviors across sessions. Acute
apog;;phine resulted in low initial levels of the common
behéviors which increased in frequericy and duration with
chrohic apomorphine administration. However, acute
épomorphine administration resulted in high levels of
.drug—induced péﬁéyiors (gnzw and nod) which decreased with
chronic administration of apomorphinqi In addition, the
administration of apomorphine resulted in the introduction

of jﬁmp and headdown to the animals’ behavioral repertoires

with both behaviors occurring at low frequency and duration

across sessilons, although a slight increase in the frequency

0f jump and the duration of headdown across sessions was
noted. Apomorphine also resulted in the eliminétion of
groom and inactive from the animals' behavioral répertoires;
In contrast to apomorphine, saline tended to decrease

thg common behaviors across sessions (locomote, rear, sniff,
as well as groom) with an accompanying ingreése in
lnactivity indicating habituation across sessions within

the saline-treated group.

With respect to the dependent measures, the apocmorphine

group means were greater than the saline group means on all

32
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threé dependent measures for locomote and sniff and on

total time and event duration for rear. However, the saline
group mean was greatef than the apomorphine group mean for
rear on the measure event count. In addition, for each
grdup, the patternfof increase or decrease in means across
sessions tended to be reflected in all the dependent |
measures although the magnitudes of increase and deqrease
varied across measures for locomote, rear and'sniff. The
same‘pattern of changes in meaﬁs was found for gnaw, nod,
headdown, jump, groom and inactive where directidnél

changes in mean values across sessions were reflected by

all three dependent measures.

Trial Main Effect. (Appendix, ANOVA: Tables 1-25;
Mean Values(SEM): Tabies 35-49) Trial effects (T) were
used to assess the pattern of occurrence of the bommon
behaviors within days and to compare ﬁattérns within days
for saline- and apomorphine-treated animals.

Significant trial effects were found for locomote on
total time, event duratibn and event count. The apomorphine
group showed high mean total time, mean event dﬁratipn and
mean event count on the first triél within each session. The
(Trials 1, 7, 13 and 19, respectively) with steady decreases
across the remaihing five trials within each session. The
saline group showed the same pattern of locomoté across
trials within each session although the mean event duration,
mean event count and mean.total time were of lesser

magnitude than those in the apomorphine group on all 24



trialé (Figure 1).

Paralleling locomote, significant trial effects were
found for rear on all three dependent measures. Total
time for rear decreased from the first to the last trial
within each session. Méan event count and mean event
duration for rear bofh decreased across trials within each
session within the apomorphine group and within the saline
group (Figure 3). |

Significant trial effects were found for sniff on all

34

three dependent measures. No consistent pattern of increase -

and decrease across trials was found‘for event duration
‘and total time. For the saline group, ﬁo ma jor patterns of
increases and decreasés across trial means for tofalntimeA
and event duration were found. Trial means for event
count decreased across trials within each session’for sniff
for the apomorphine group. As with the apomorphine group,
trial means tended fo decrease across each session for
event count for the saline group (Figure 2).

In general, for locomote and rear, trial meaﬂ&!tended
;to decrease from fhe first to last trial within each session
in both the apomorphine and saline groups 6n all dependent
"measures. No consistent patterns of increase or decrease
were found for the trial means for the measures total time
and event duration for sniff for the apomorphine and saline
groups. For event count, trial means tended to decrease
from the first to the last trial within each session

for both groups.
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All drug-induced behaviors showed significant'trial
effects for all three dependent measures with jump showing
significant trial effects for event count and total time.
Trial means of all.dependent measures of gnaw inoreased
from the first‘trial of each session to the fifth or
sinth trials of each session with triai means decreasing
slightly on the sixth trial within each session. Trial
means also showed a similar pattern of increase across
the six trials in each session for all nependent measures
fdr nod. |

vMean total time, mean event duration and mean event
count teénded to decrease across trials within each session
for headdown. Similarly, mean event count and mean totai
time decreased across the sixvtrials within each session
for jump.

Within the saline group, significant trial effects were
fdund for groom and inactive for the dependent meaSures
event duration and event count and for inactive on the
dependent measure total time. The trial effect was not
significant for groom for total time. In general, mean
event'duratibn for groom increased anross the first three
.trials within each session and subsequéntly deCfeased across
the final three trials within each session. [Meanae;ent'
count followed the same ‘pattern of increase and decrease
across trials as that shown by event duration for groom.

In contrast, for inactive, total timg, event duration and

event count increased uniformly across trials within each



- sessibn (figure 4y,

In summary, trial means generally deéreased within
each session for the behaviors locomote, rear and sniff for
"all three dependent measures for both the‘apomorphineﬂand
saline groups. In contrast, triai means for gnaw and nod
increased across the first four or five trials within each
session and decreased'or levelled off on the final trial
of each session for all three dependent measures. Total
time, event duration and event count decreased across the
six trials within each session for headdown as did total
time and event count for jump. Within the saline group,
event duration and event count increased across the first
three trials within each session and decreased across tﬁe
final thfee trials within -each session. All three
dependent measures ihcreésed across trials within each
session for inactive. |

Drug X Session Interabtion. (Appendix, ANOVA: Tables

1-3, 9-11, 17-19; Mean Vaiues(SEM):‘ Tables 26-29, 31, 33)
The significant drug x session interactionsv(D X S) were
primarily due to opposiﬂg patterns of response for the
apomorphine and saline gfoups across sessions. For lécomote
and rear, there were significant drug x session interaction
effects on all three dependent measures. The significant
interactions for locomote were due to a general increase . in
locomotion across sessions for fhe apomorphine group while
the éaline group showed a general decrease in locomotion

I ‘. ’ . N
across sessions. The same pattern was seen for rear where
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the saline group decreased and the apomorphine group
increased on all three dependent measures across sessions.
For sniff, a significant drug X session interaction was
found for evenf\éBunt;_the interaction was not significant

- for either total timé or event duration. The significant
interaction for sniff for event count revealed aﬁ increase
across sessions for the apomorphine group whereas the

saline group showed a decreased event count across sesslons.

Drug X Trial Interaction. (Appendix, ANOVA: Tables

1-3, 9-11, 17-19; Mean Values(SEM): Tables 26-28, 35-37,
Lo-42, Ls5-47) Significant drug x trial interactions (D X T)
were found for locomote-and sniff for all three dependent

measures and for event duration and event count for rear.

In general, the interactions were due to an ov "1 decrease
A .

in the dependent measures across all 24 trial ‘ the

saline group whereas the apomorphine group showeds.an "

~overall increase across the 24 trials. Although the éix
trial means within each session %“ended to -decrease, the

- overall drug by trial ;nteraction was best shown by ‘;

. comparing the initial téials within each session.

For locomote, the magnitude of the trial mean on the
first trial of each session Was greater in the apomorphine
than in the saline group for all three dependent measures.
However, the trial meahs on the first trial of each session
increased across Sessions 1-3 with a decrease on Session 4
for locomote Whereas.the initial trial means within each

session decreased across sessions for the saline group.

e d



For rear, the initial'tfial meaﬁs within each séssion
increased across sessions in the apomorphine group énd
decreased across sessions in the saline group for all three
dependent measures.

For total time, initiallﬁrial meané within each session.
\fof sniff décreased across the first three sessions
and increased slightiy on the fourth sﬁssion~for the
apomorphine group whereas the initial trial means within
each session ingreased across the firét’three sessions
and decreased slightly on the fourth sessidn for the saline
group for total time. A similar pattern was found for
event duration as fof total time except initial trial
means within each session decreased across all four
' sessions for the apomorphine group. In contrést,,fdr
event count, initial trial.meéhs within éach session
increased acrossjthé'first'three Sessions with a slight
decrease on the initial triél mean in Session L for the
apomorphipe gfoup whereas the initial trial means:
decreased acroésythe first three sessions with a slight-
increase on Session 4 for the saline group.

Drug X Session X Trial Interaction. (Appendix, -

‘ANOVA: Tables 1-3, 9—ll, 17-19; Mean Values(SEM): Tables
26-49) The 3-way. interaction (DX S XT) was significant
for locomote on all three dependent measures. This effect
was due to a general 1ncreé;e in se881on means accompanied

by a decrease across the six trial means w1th1n each session

for the apomorphine group. The saline group showed a
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general decrease in sesslion means with a decrease across
the six trials within each session. The same pattern
accounted for the significant 3-way interactions found for
rear on event count ané for sniff on total time and event
duration.

In summary, for the common behaviors, the drug x
‘session interactions Were due to a poténtiating effect
across days of chronic apomorphine treatment as'opposed to
habituation, and therefore a decrease in the common
behaviors, écross days for thé saline group. This paftern
- was also reflécted in thé drug x trial interactions where
apdmorphine treatment resulted in increased behavior and
saline treatment resulted in decreased behavior across the
24 frials for locomote and rear for all éependent measures.

i

For sniff, trial ﬁeans for totél‘time and event duration
tended to deqrease across/trials for the apomorphinel
group and decrease across trials for the salihe group.
In,contras%; for event count, trial means tended to
increase across trials for the abomorphine group and
decrease across trials for the saline group.

The drug x session x trial inferaction was due to
the increase in‘behavior_acrosé sessions accompanied by-_
a decrease in behaviof across trials within each session
for the apomorphine gfoup. Both Session means andvtrial.
' means decreased inrthe salihe group. All the common

behaviors, locomote, redr and sni:7, showed significant

interaCtion effects which reflected the potentiating effect

-



of apomorphine and the habituation of the saline-treated

animals.

Session X Trial Interaction. (Appendix, ANOVA:

éables 1-25; Mean Values(SEM): Tables 29-49) Session x
trial intéractions for locomote, rear and sniff were \
diséussed under the heading Drug X Session X Trial
Interaction. Significant session x trial (S X T) éffects
were found for gnaw and nod on all three dependent measures,
howéver; in contrast to locomote, reaf and sniff, the
interaction was due to a mean decrease’acrosé sessions -
whereés trial means increased within each session.
Headdown showed a significant interaction effect on event
duration and both headdown and Jump showed significant
session x trial interactiéﬁsnon event count. Event count
for headdown and jump increased across sessions with a
decrease 1in eVent’count‘écross trials within each session.
Event durétion for headdown showed a similar pattern.

For the‘behav;ors occurring exclusively among‘the
saline—treated ani&als; inactive showed a significént
:session X trial interaction effect for total time. There
were no significant interaction effects for the remaining
two measures of inactive .-and no sighificant‘effects fdr
anyﬂdf the dependent‘méasures of_groom.

In summary, the administratioﬁ of apoﬁorphine to
normal animals had profoupnd effects on the common behaviors.
Acute apomorphine administrétiqn resulted in high

locomotion and sniffing in the first session relative to
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saline. 'In éddition, chronic administration of.
apomorphine enhanced this difference in subsequent
sessions. In contrast, the saline-treated ahimals showed a
marked habituation across .sessions wifh decreased behavior
accompanied by increased inactivity. Apomorphine
administration also resulted in the loss of groom and | /
inactive from thé animals' behavioral repertoires and
resulted in the introduction of four new behaviors: gnaw,
nod, headdown arid jump.

Significant drug x session interaction effects wére
mainly due to increases in locbmote, rear and sniff across
sessions among apomorphine-treated animals.while saline-
'treated animals showed a decrease in these behaviors across
sessions. Significant session X trial‘interactions wefe
evident for gnaw and.nod where both behaviors decreased
across sessions but.increased across trials within each
session. Sighificant session, triéi and seésion x trial
éf’ cts were found for headdown.and jump even thoﬁgh they
occurred with. low frequency. Among saline-treated |
animalé, grooming decreased across sessions while inactivity
increased. A significant session x trial interaction was
found for inacifive (totai time) whereas there Were no
significan% intdraction effects for any of the dependent
measures of groom.~_ | | |

~
Trial By Trial Intercorrelation

Twnty-four trials were intercorrelated within -each

group, behavior and dependent measure to determine the



| 43

u
relatiye stability of behaviors of individuals. 11 general,
it was found that more trials‘were significantly
intercorrelated in the apomorphine the in the saline
group (Appendix, Significant Correlation Coefficients:
Tables 50—84). |

Six trials comprised one session with,Session 1
composed of Trials i to 6, Session 2 of Tri?is 7 to 12,
Session 3 of Trials 13 to 18 and Sessionfh éf Trials
19 to 24, In' a redundant (square) 24.x 24 correiation
matrix a maximum number of 552 significant correlations
(overall correlation) were possible if all tr;als weré
intercérrelated (excluding the 24 trials cofrelated with
themselves). The maximum number of significant correlation
coefficients possible if one session completely
intercorrelated with a second session was 36 signibicant‘
correlations (between session) and 30 significant
correlations (within seésion) Were possible if all trials
within one session were infercorrelated (excluding -
diagdhal elements). The numbers of intercdrrelatgd trials
reported below represent proportions of these tbtals.

,/gily significant correlation coefficients will be
Qiscuséed. A probability level bf .05 was taken as the
minimum level at which significance was Obtained;

For locomo%e,:ﬁhere were moré trial by trial
intercorrelations in the apomorphine group (Figures 5—7)
than in the saline group (Figures 8—105 with 50% of the

trials intercorrelated for total time, 37% overall

~.



Trial by Trial Significant Intercorrelations for LOCOMOTE (Total Time)
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FIGURE 6

Trial by Trial Significant Intercorrelations for LOCOMOTE (Event Duration)
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FIGURE 7
Trial by Trial Significant Intercorrelations for LOCOMOTE (Event Count) '

APOMORPHINE

TRIAL

1 2 3 4 s 6 7 8 9101112131&1516171819202122232&

1 o

2 o o X X X ,

3 {x ) X ) o o x x )

4 X o o o X X 0 0 X o x
5 [} o} [} [¢] e}

6 x o X o 0 o X 0 X X X O

7 0o X X X o o o X

8 o X o | x o o o o o X 0 o0 X

9 [¢] o [o} [} o © o© o 0 X
10 o | x° , 0 o of{o o o X o o o
11 X o X X X [¢]
12 o) o o X X

13 o x o o o o 0o o o o o o
14 o b3 o o ) © 0 © o o o0 o
15 o o o olo o o x o o o olo o o o o
16 x x o X o o o o X X 0 o
17 X X X X X x!o o o o o o
18 0 o X X o o o o o x
19 X X o X © o o o o X

20 X x{o o o o o 0 o0 X o] o o
21 o 0 o X {x o o o o o x o o |x o
22 o] o] X X o0 o o o o © 0 0 \.-©
23 X X © X. 0 o X o &K [}
24 o
Xt p < .05

o1 p < .01



FIGURE 8

Trial by Trial Significant Intercorrelations for LOCOMOTE (Total Time)
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FIGURE 9 -

Trial by Trial Significant Intercorrelations for LOCOMOTE (Event Duration)
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Trial by Trial Significant. Intercorrelations for LOCOMOTE (Event Count)
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SALINE

TRIAL

NN NN N e B s b e s s
J?UNHO\OGJ\]O\LI\"?UNHO\O

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

X

@@ N O Ew N e

X1

o1

b

.05
.01

Lo



50

intercorrelation for evenﬁgdurgtign and 52% overall
intercorrelation for evgnt count compared to 5%, 7% and
7% f%i total timé, evenﬁ duration and event count,
respectively, for thé saline group.

Several patterhs emerged from the a?omorphine'group
~intercorrelations for locomote for all three dependent.
measures. Early trials were host often correlated with .
:early trials i:1 the 'same session and in the other fhree
sé%sions and“late trials were most often correlated with
late trials within and between sessioﬁs.7

Theltriéls comprising the third session were most
highly intercorrelated (80%). Lesser infercorrelatioﬁs
were found within Sessions 1 (60%), 2 (60%) and 4'(53%).‘
Between sesslons, Session 3 and 4 had more significant
intercorrelations (77%) than any othef combination of
sessions. Np ma jor patterns emerged among the
intercorrelatioﬁs for the saline group on all three
dependent measﬁreé fof,iocomote.

For rear, the apomorphine group showed 67% overall
intercorrelation for total time,.7?% overall infercorrelatioh
for event duration énd 92% overall intercorrelation for
event count (Figures 11f13). "In contrast, the saline group
had 4% overall intercorrelation-fpr total time, 4% for
é&ent duration and 3% for event count (Figﬁres 14-16). As
seen with locomote, no major ﬁatterns'emerged from the

“trial by trial intercorrelations of the saline group.

Paralleling locomote, temporally adjacentvtrials were
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FIGURE 11

Trial by Trial Significant Intercorrelations for REAR (Total Time)
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FIGURE 12

. Trial by Trial Significant Intercorrelations for REAR (Event Duration)
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FIGURE 13

Trial by Trial Significant Intercorrelations for REAR (Event Count)
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FIGURE 14

Trial by Trial Significant Intercorrelations for REAR (Total Time)
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FIGURE 15

Trial by Trial Significant Intercorrelations for REAR (Event Duration)
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FIGURE 16

Trial by Trial Significant Intercorrelations for REAR (Event Count)
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more often intercorrelated than more distent trials for rear
on all dependent measﬁres. Similarly, trials within a
.se831on were highly 1ntercorrelated with Sessions 1, 3 and

4 having 100%. 31gn1flcant within session 1ntercorrelat10n

and Session 2 having 80% w1th1n session ;ntercorrelatlon

for total time and event duration. For event count/&?ll

four sessions showed 1007 1ntercorrelatlon within each
session. For total time, Session 1 showed only 41% betweeh
'sessioh intercorrelafion with Session 2, 3% between'session»
intercorrelation with Session 3 and 13% between session )
e 1ntercorrelatlon with SeSSlon 4, A ‘similar rattern was |
u'-fgund for event duration with 67%, 13% and 53% between -
Hg;egien intercorrelation for Seseioﬁ 1 with Sessions 2, 3 ‘
‘Hf@%éfh, respectively. However, for total time, §essien 2
“showed a 93% between session intercorrelation with Session 3
'and for event duration, Session 2 showed a 100%‘be£;een
. session intercorrelatioﬁ with Session 3. All ‘other.
w4tomb1natlons og between session correlatlons showed 100%
‘jlntercorrelat;on for both measures.

For ;ﬁiff, the,saline group did not show any patterns_
of intercorrelation with the overall intereorrelations
being 9% for total time, 8% *for event duration and 11% for
event count. Some intercorrelation,of'proximal trials was
found for the saline group (Figlres 20-22). Fer the |
apomorphine group, over%%iiinfercorrelations Were €% for

total time, 33% for event duration and 80% for event .

count (Figures 17-19). Temporally adjacent triale'were more
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FIGURE 17
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Trial by Trial Significant Intercorrelations fur SNIFF (Total Time)
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Trial by Trial Significant Interc
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FIGURE 20

Trial by Trial Significant Intercdorrelations for SNIFF (Total Time)
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Trial by Trial Significant

FIGURE 21

Intercorrelations for SNIFF (Event Duration)

SALINE

TRIAL

9 10 11 12 13 14 15 ié 17 18 19 20 21 22 23 24

® N W FWw N e

NNNNN»—‘H’—‘!—‘)—‘D—‘HH)—‘H
#‘UND—‘O\OCD\)O\LI\F\JNHO\O

-

62



- FIGURE 22

Trial by Trial Significant Intercorrelations for SNIFF (Event Count)
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‘although thez

often intercorrelated than widely separated trials and
trials were most often correlated with corgesponding trials
in other sessiors for total time and event count. Trials
within sessions were highly intercorrelated with‘within
session infercorrelations of 67%, 100% and 60% for

Session 1, 93%, 60% and 80%‘for Session 2, 80%, 80% and

flOO% for Session 3 and 93%, 73% and 100% for Ses$ion 4 on

~

the dependent measﬁres total time, event“duration and '
evént'count, resﬁeétively. The intercorrelations between
sessions were fewest for Sessions 1 and 2 with Sessions
3 and 4 and.greatest for Session 3 with Session 4 for

total time.' A similar pattern was shown for event count .

 §Wéréfé greater oveﬁéll’numbgr of significant
correlations for éven£ codfnit than for total tihe; For
event duration, Sessionul showedvno inter;orreiationlwith
Sessions 2‘and b and only a 3% -intercorrelation with
Sessioﬁvj. Session 2 was most highly intercorrelated with
Session 3 (75%) with‘feWer intercorrelations with Sessioﬁ 4
(19%), Sessions 3 and 4 showed 40% between session
intercorrelation for evént duration. |

In general, thé apomorphine group disblayed a !
relatively greater.number of intercb}felatioﬁs for
loqomote,,féar and‘sniff than did the éaliﬁerggoup for
all thfee-dependent méasures. Whereas the saline group did’

not show patterns in its inﬁercorrelations,.the apomorphfne

~group generally showed adjacent trials to be more éften'

intercorrelated than distant trials-and that early and



late trials within a session tended to Dbe corfelated with
corresponding trials in other sessions. It was further
éhoWn that all significant intercorrelations for the
apomorphine group wére positive and that trials within
Session 1‘showed high intercorrelations but Session 1
generally showed fewer correlations with other sessions
~than did Sessions 2, 3 and 4. That most of the correla%ions
were positive indicated that apomorphine affecfed all
intercorrelated tfials in the same direction. This
unidirectional change in behavior sEPports the‘potenﬁiafing
effect 6f apomorphine on the common behaviors locomote,
rear and sniff as described in the ANOVA. 1In addition, the
fact that trials were intercorrelated within Seésioh 1 but
not bétween Session. 1 and the other sessions indicated an
acute’apomorphine effect that differed from the chronic'
apomorphine effect shown by the high intercorrelations
within and between Sessions 2, 3 and afﬁ

0f the behaviors occu%ring in the;apomorphine group
only, gnaw showed most strikingly that late trials within
a sg§§ion tended to correlate with corresponding trials in
oth;gﬁsessions (Figures 23—25). In contrast to'locomoté,
rear and sniff, however, ‘early trials for ghaw wefev
rarely intercorrelated within or between sessions for all
_three depéndent measures. This pattern ma& reflect the
relatively low frequéncy and duration of ghaw oﬁ early
frialsfféther than iﬁdicating individual variability;

Rather than showing a clear separation between acute and
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FIGURE 23

Trial by Trial Significant Intercorrelations for GNAW (Total Time) '
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FIGURE 24

Trial by Trial Significant Intercorrelations for GNAW (Event Duration)
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FIGURE .25
Trial by Trial Significant Intercorrelations for GNAW (Event Count)
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chronic apomorphine tréat@ent as shown with locomote, rear
and sniff, intercorrelations between sessions for gnaw‘
v were fairiy‘uniform for all combinations of sessions for the
three dependept meésures. The. overall numbers of .
significaht cérrelations for gnaw were gréater than those
for nod with gnaw showing overall intercorrelations of 52%
for total time and event duration and 55% for event count
relative to nod with 10% for total time, 21% for event
durétion and 17% for event oognt (Figures ?6—28)? No clear .
patterns were noted among the intercorruiatiqné for nod,
however, this may be due to tie variable ﬂreéﬁeﬁcies and
durations of nod on particular trinlu. |
Similarly, the intercorrelations for the two most
infrequent Behayiors, headdqwﬂ and jump, were more én
indication of the occurrences of the behaviofs than of
patterns of behavior across trials.‘uHeaddown sﬁowed
~overall intercorrelations of .4%, 14% and 4% for total
time, event duration and event count, respectively
(Figures 29-31). The oﬁly pattern of correlations for
headdoanwas the high number of intercdrrelatiéhs within
Session 4 for event duration. This pattern was previewed
by intercorrelagiqns within Session 3 where the later
trials were intércorrelated. The high numbé; of
,intercorfglations within Sessions 3 and 4 likely indicate
“the relatively gfeater frequency and duration of occurrer.
of headdown .in the final.sessions.

As with headdowﬁ, Jump showed a greater number of
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FIGURE 26
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Trial by Trial Significant Intercorrela‘ .u:. for NOD (Total Time)
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. FIGURE 27
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Trial by Trial Significant Intercorrelations for NOD (Event Duration)
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‘ O -In sémmaryﬁa%he“apomorphlne grbup showed %ﬂ

>

intercorrelations between and within Sessions 3 and 4
when compared to Sessions 1 and 2 which also indicated the

greater frequency -of occurrence of jump in the later

sessions (Figures 32, 33). Jump did show a greater*overall

aumber of trial by trial correlations than did headdown
with 34% for total tlme and 45% for event count.
Both groom and 1nact}ve showed few SLgnlflcant

\N

intercorrelations with no ma jor patterns,ev1dent among

the correlationswgfigures 34-39). Inactive showed a greater

overall number of intercorrelations than did groom for all

dependént measures with 18%, 19% and 15% for inactive armd

VB%, 4% and 7% forgygroom on total time, event duration'and.

Yot
-

event count,'respectively.

numbefs of 1ntercorrexa%ed¢tr1alS'than ‘didy the. G

-group across all behaviors for the three dependent

measures. The s1gn1flcant 1ntercorrelatlons among trldlS

in the saline group>appeared scattered in contrast to the
L

'apomorphlne group where distinct patterns were form d. The

ad . . . “

apomorﬂhlne group tended to show two overall patterns.

"t 76

For the c%pmon behav1orS‘locomote, rear' and sniff, a -

pgttern of 1ntercorrelatlon within Session 1 and between ,
and,yithln Séssions 2, 3 and 4 in@icated ‘that ak&morphln@w

had dlfferegulal effects on the common behav1ors when

(3}

'”admlnlstered acuteiy as opposed to: chronlcally. In

contrast, w1th1n and between session correlations tended

to- be uniform across all sessions for the drug-induced
. : i,

>
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FIGURE 33

# Trial by Trial Significant Intércorrelations for JUMP (Event Count)
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FIGURE 35

&
Trial by Trial ngr\i’ican“ﬁ Intercorrelations for GROOM (Event Durati?n ! ’)
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FIGURE 36

Trial by Trial Significant Intercorrelations for GROOM (Event Count)
9 .

SALINE

TRIAL

1 2 3 & 5 6 7 8 9 10 11 12 13 14 15.16 17 18 19 20 21(2& 23 24
s

X

OV ®V OV W N -

[

-
N

e e T
[o NN e NV U - W)

;
2oy

NN N e
W N, R O W0

-~

r
T

X1
o1

p <
p <

.05
.01

81



Trial by Trial Significant Intercorrelations for INACTIVE (Total Time)
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FIGURE 38
Trial by Trial Significant Intercorrelations for INACTIVE (Event Du;:?g;:‘,ﬁ.-qn)
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‘count. ~ThlS was malndy due to the relatlvely greater’

A
'

behaviors gnaw and nod. Tnerefore, the pattern of .

\

g intercorrelatiOn did mot show any distinct écute‘or

chronic effeots for these behaviors, simply that

.éggmorphine induced gnaw and nod. Jump and headdown  tended

to have more numerousawithin and between session
correlations in Sessions 3 and H}Which indicated the
relatively greater duration and frequency of these

behaviors in the later sessions.

‘

_ 2 1n general,_patterns and numbers of overall @
g j% _

é@%orrelatlons for" a partlcular behavior were 81m11ar

all three dependent‘measures of that behav1or w1th the.

-

follow1ng exceptlons. For rear, event count showed a i

/

greater number of overall 1ntercorrelatlons than total
L ~
time and event duratlonuu Thls was due to the relatlvely
% c e
greater number of between se831on 1ntercorrelatlons shown

2:-

85

for Sesslon 1 with Se881ons 2 B and 4 fo% event count than o

‘J

for total time and event duratlbn. " In addltlon, for . .

]
snlff a greater number of overall 1ntercorrelatlons were

j
. found for total tame and event ‘count than event duratlon.

-

Agaln, thls was due "to the greater number pf between sess1on

I

1nteroorralatlons of Se331on 1 with Sess%pns 2 B;and 4.

J

For headdown, a greater number of over:zl'1ntercorfelations

were-fOund foraeVent duxation than«tot time or eveRnt

a . r
number of w1thln session lntercorrelatlonsﬂfound for
Session 4 for event duratlon. e : |

. L — 7 . i
. : R .

T



Individual Differences

Two groups .comprising high and low locomotion were

created. post ﬁgg\by summing mean event duration across
sessions within the apomopphine-tré;tment gréup (Costall;
Domeney & Naylor, i982)r The 8 a.imals with the‘highest
composite écores were assigneq to the high locomote groﬁp
and the 8 animals with tpé lowest composite scores to the
low gfoup. This resulted in two le&els of locomote, each
group containing 40% of the apomOrphine population (N=20).
Event duration was uséd as the criteridn heésure due to
ifs stabiiity rel%tive to‘tdtal time and event count for
locomote. Evepf count can incréaée dramaticalLy without
affeqtingkevent duration;,thereforé, eventldurationfwaé
used as a conservative measure of overall locomotion for

~vedch animal. In addition, since the measure total time is

a composite of the measures event count and event duration,

it would be subjecf to some of the vériaﬁiiity inherent in

the event count measure and was therefofe unsdited»to;the
purpose of group di?ision. |

Event duration was élso chosen as ‘the criterion.
measure since it/was most rerresentative of the behz/ior
4gnaw. AThe'duration‘of the events of the behavior'gnaw cén
increase with concommi+ nt decreases in event freéueﬁcy.
"Event duration was chcse.. as the criterion méasure so that
the increase in the duration would be adequately refleéfed

and so’ that the potential decreases in frequency would not

erroneously suggest a decrease in the occurrence of the

86
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behavior gnaw across triais. .

“High and low locomote‘gfeups‘were compareﬁ by ANOVA
en all behaviors for the measures event duration and event
count with subsequent t-tests celculated.for group
differences on each trial in order to elucidate the
relative behavior of the high ena low lcocomote groupe
across trials. A probability level ef N ;e‘;et as the .
.minimum level at which signifieance wac reached for all
effects in the ANOVAs and t- tests.

The ANOVAS for all behaviors for the measure event
duratlon are presented ln Tables 85-90 (Appendix) and
the ANOVAs for all behav1ors for the measure event count
.are. presented in Tables 91-97 (Appeéndix). t-Tests for
event duration are shown in Tables 98-103 (Appendix) and-
for event count in Tables lOb—lO?_(Appeﬁdix)n Group
means(SEM) are presented in Tables 108 andri09 (Appendix)
" and trlal means(SEM) in Tables 110- 122 (Appendix).

Group Maln Effect.. (Appendix, ANOVA. Tables 85-97;

MeanAValues(SEM): Tables 108, 109) _ANOVA revealed that
the high and low locemofe groups differed significantiy
on locomote, sniff and gnaw for evenﬁ duration and event
count. The high loeomote»group showed eignificantly
greater frequency and duration of locomotion and sniffing
than did the low locomote group whereas the low locomote
group showed significantly_greater frequency and duration
- of gnaw than did the high locomote group. High and low

~ locomote groups also differed significantly on the mean

v
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event duration of headdown with greater mean event duration
for the high locomote group. . The two groups «id not
‘differ significantly on mean event count for headdown.,
No'significant group effects were found for rear‘or
nod on bofh dependent measures and for. jump on event count.

Tri-.1 Main Effect. (Appendix, ANOVA: Tables,85—9?;

" Mean Values(SEM): Tables 110-122) . Significant trial
main effects were found for locomote, sniff, gnaw, nod and
headdown for both dependent measures. The two groups
showed é trial main effect:fpr jump on event count.

Means on all 24 trials were.greater in the high
locomote than the low locomote group gor‘the behaviors
locomote and sniff on both dependent méasures (Figures
~ 40-47). In contrast, mean event duratidn dnd mean event
count.were generally greater across tfials for rear in the.
low lbcomote group with the exception of Trials 1 to 6
where both évent Qbunt‘and event duration tended to be
iower for the lowﬁlocoﬁote group. Similarly, trial means
for gnaw (FigureSSMO—b?) and nod tended fo be greétef for>
the low locomdté than the high locomote group on both
dependent'measures. -

The significanf ffial effect for headdown was‘due to
\\*the greater frequency and durationAof headdown for the

‘higﬁ\l§comote as compared to the low'locomote'group.
’OéCurrences‘of headdown were geneyélly festricted to the

early trials within”each session with no headdown occurring

during the later trials within a session. 'In contrast,

3
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- FIGURE 40
HIGH versus LOW Locomote Groups for SNIFF,
LOCOMOTE and GNAW (Event Duration) Trials 1-6
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FIGURE 41
HIGH versus LOW Locomote Groups for SNIFF,
LOCOMOTE and GNAW (Event Duration) Trials 7-12
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FIGURE 42
HIGH versus LOW Locomote Groups for SNIFF,
LOCOMOTE and GNAW (Event Duration) Trials 13-18
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' FIGURE 43 <
HIGH versus LOW Locomote Groups for SNIFF,
LOCOMOTE ‘and GNAW (Event Duration) 'Trials 19-24
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. FIGURE 44 :
HIGH versus LOW Locomote Groups for SNIFF,
LOCOMOTE and GNAW (Event Count) Trials 1-6
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FIGURE 45.
HIGH versus LOW _ocomote Groups for SNIFF,
LOCOMOTE and GNAW (Event Count) Trials 7-12
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. FIGURE 46 )
HIGH versus LOW Locomote Groups for SNIFF,

120— LOCOMOTE and GNAW (Event Count) Trlals 13- 18
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FIGURE 47
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fhe trial effect for jump was due to the greater event
count for the low ;dcomote group on Trials 7 to 24. The
high locomote group showed a slightly higher event count

for jump on Trials 1 to 6{,‘

Group X Trial Interaction. (Appendix, ANOVA: Tables
85-97; Mean Values(SEM): Table§f108L122) Significant -
'grbup,x trial interactions were found for 1ocomote, sniff,'.

gnéwﬂand:hgaddown for both depéndént;measures, for rear
for ernt-durafibh ané for nod férvevent count.

In'generai, the significant gfoup x trial interactions
were due to the genefai‘inCrease in event couﬁt”écross“gll
24 trials for the high locomote group whereas the low
locomote group remained relatively‘stable across all 24A
+trials and acréss'trials within sessions. Event duration
~and event count of locomote were greater‘across all‘trials_“
for the high locomote than thé low locomote group.

For locomote, for event duration, both the high and
..low locomote.groups tended'tb decrease across trials
-within eéch session where the high locomqfe group showed

‘laréervmagnitude décreases'than the low locomote group
'across_trials,within each éessioﬁ.ArSimilar pattérns were
':fQund fo%_the high and low locomoté-grogps for event count.
vPéralleIing locomote, event duration anqu§enticpuﬁf of
sniff were greater across trials for the highf%han fﬁe low
loComote'gréup; The §ignificant group x t;iél intergction
vfor-éniff was due‘to relatiQély sféblejtriai means for

event duration acrossAall»frialsufor the high locomote group
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whereaé'the trial means for the low locombte group S .
decreésed across trials within each session for event}‘3' -
durat;on. For event count, trial means for the high
locomo%e group increased across sessions and decreased
within Sessiﬁns whereas in the iow.loéomote group,‘trial« "‘:,_‘b
means tended to decrease ﬁcfoss sessions and across‘trials.f

Mean event duration of rear was stablé across‘trialé‘“
'for,fhe high locomote group whereas the event duratién of} p
rear for the low locomote group increased across trials.’

‘For gnaw, the significant grbup X triai interaction o
waé Que to the low event count and dﬁrétion of gnaw'which | K
remained staﬁie across tfials fof the high'locomoﬁe gréup.
The low locomote,group showed consistently higher‘event.
‘Coﬁht and event duration acroséltrials than did‘the,high
locomote group. Eveﬁt count}and'p?ent duration decreased
across trials forvthe low loéombte{grdup.

Event couﬁt fof ndd‘showed a significant grdﬁp b'd
trial interacfion as a result of the-gradual decline in
the evenf count of nod for the high locbmote grouﬁ'aérOSé '

. trials whereés the low locomote group showed a large |
~decrease from Trials 1 to 6 td Trials 7 to 12 with:;
subsequent gradual decline across the remaining frialsu ;

‘The significant group x.trial interaction for headdown _ -
for évent duration was due to the relatively higher évqpt‘
duration and event count in the high ldcomoté than in the
" low locomote group. h

In summary,'locomote and sniff were greater for the



high locomote group than the low locomote group for both
depéndent measures. The same was true Qf gnaw for the
low ;ocoqote gfoup where gdaw was greater in event
duration and event count tﬂanhin the high locomote group.
In addition, mean event auration for headdown was greater
in the high than in the le locomote group. No group
differences were found for rear, nod or jump on either

of the dependent measures.

Group Differences Across Trials. (Appendix, E—Tésté:

Tables 98-107; Mean Values(SEM):. Tables 110-122) For ail
.E—tests, the probability level ;05 was set as the minimum
level at which the effects attained significance.

A series of t-tests between;the high and low locomote
groups across trials indicated.that the greatest numbér of
group differences occurred for fhe behaviors locomote,
sniff and gnaw and that'the high and low groups were most

similar on rear, nod and headdown.

The high angd low locomote groups differed significantly

"on Trials 1 to ., 14, 15 and 19 to 23 for locomote where
the event durz=ion ¢ locomotion was greater cu ull f .
sighificant tr_.s sif;r the high locomote groups. The‘?
event count for lucomote was significantly greater for: the
.hlgh locomote than the low locomote group on Tr1al§ 2 to 4,
6 to 10, 13 to 15, 18 and 26\¢0 23. Similarly, the high
locomote group showed s1gn1fiéantly greater event durations

of -sniffing than the low locomote group on Trials 2 to 6,

10, 11, 16, 18 and 23 and significantly greater event count
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for sniff on Trials 2 to 11 and 13 to 2k.

Unlike locomote and sniff, the low.locompte group
was consistently greater than the high locomote.gyoup for
gnaw on Trials 3 to 6, 9 to 11, 16, 17 and 24 for event
duration and on Trials 2 to 6{ 10,‘11 and 17 for event
count. | |

Few significant differences were found between groups
for rear, headdown and nod witﬁ_thg low loqomote group
showing‘significantiy longer dﬁration of rear on Trial 22
than the‘high locomote group andisignificantly greater -
event duration and event count for nod on Trial 2 than the
high locomote group. No significant differences'wére found
for rear for event duration. ' No significant‘differencés
between groups were found on any trials for headdown‘for'
both dependent measures except Trial 13 for_eyénfﬂduration, '
Because the behavidr jump occurred with‘low frequéncy, or
did not occur on mény trials, it was oﬁitted from this
analysis. - | |

In summary, individual differences within the
apomorphine group were most evident for the behaviors
locomote, sniff and gnaw with hich locomofers showing
longer duratipns and greater frequencies of locomotion
and‘sniffing than the low locomoters which showed greater
durations and frequencies of gnaw. Few group differences
were indicated fo; the behaviors fear, nod and headdown
wi%h jump occurring éoo Anfrequently in both groups to be

included in the analysis. In addition, significant group
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differences tended to'appear toward the end of the series
of trials within each day for locomote, sniff and gnaw for
both dependent measures.

Emotionality

The saline and apomorphine groups were each testéd
for pretest and'poéttest reactivity to four stimuli: que,
brush, noise and lift to determine if acute and chronic
administration of apomorphine re§ultéd in greater posttest
reactivity and to determine if the hébituation noted across
sessions in the saline group was accompanied by a‘decreasé
in posttest reactivity. In addition, the reactivity of
the apotorphine grbup was compéred witﬂ that of the saline
g;oup_on,both pretest and posttest measures of reagtivity.

Few significant differences were found betweentbre—
and posttest reactivity within both the apomorphine and the
saline groups (Appendik, Tables 123, 124). Within the
apomorphine group, significant differences were-founé
between pre- and posttest responses to noise on Session 4
where pretest reactivity wés greater than.posttest
reactivity. Within the saline group, posttest reactivity
differed significantly from pretest reactivity for brush oﬁ
Session 1 and for noisé on Session 2 where_posttést
reactivity was greater than pretest reactivity for both
stimuli.

‘Similarly, few significant differences were found
bet en the apomorphine and éaline groups for both pretest

and posttest measures of reactivity. For the Pretest
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measures, the saline group was significantly more reactive
to brush in Session 1, noisevin Session 3 énd 1ift in"
Session 1. The apomorphine group was significéntly more
reactive than the saline group to 1lift in Session 3. For\
the posttest measures, the apomorphine group was
significantly more reactive to noise in Session 2 than
was the saline grdup (Appen%ix, Tables 125, 126).

In summary, pretest and posttest reactivity were
relatively unaffected by acute and chronic apomorphine
administration as well as by saline administration. In
addition,'the apomorphine and saline groups generallyvdiq
"not differ on pretest and posttest reactivity to the four

stimuli.



Discussion’

A Crlthue of Ratlng,Scales

Three issues arise from the use¢ of rating scales of
behavior. Flrst,‘ratlng scales often confound behaviors by
including two discrete behaviors within a single category;
Second, rating scales employ categories based én the
underlying assumptioﬁ of coﬁtinuity of behaviors in time.
The third assumption is that judgements as to the
categofical membership of a particular behavior with respect
tb.the rating scale can be made consistently. These three
assumﬁtiohs associated with rating scales obscure important
distinctions among’béhéviors Seen as.a result of apomorphiné
treatment.

Ratlng scales arc uiten constructed such that the
lowest level of the scale corresponds to dlscontlnﬁous
sniffing or mouthing behaviors. The high intensity point
on the scaie'generally cpnsists of a cafegory contalning
continuous sniffing, biting, licking or combingtions of
these behaviop; (e, Cosﬁall %_Naylor; 1973; Puech:‘
‘_Chermat, Poncelet, Ddare & Simon;,1981) 

The results of this study indicate that grouping
‘behaviofs sufh és sniff and gnaw together within one
'category.is aone under the erroneous assgmptioh that these
two behaviors\necessarily occur together in the same way.

In the relatively greater number of events of sniff
in the apomorphine group,dés oppos™l to the séline group}

the present results agree'WTth Fray“ef'al. (1980} .
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However,.no differences were found between the two groups in
terms of évent duration or the composite measure total.time.
In viéw of thése results, rating scales become sﬁspect.
High intensity bategories generally include continuous
sniffing as a critéfion'for a high degree of stereotypy.
- However, from this general definition, it is unclear aé to
whether continuous means long dhration or high frequency.
From the present results it is clear that the two~meésures
create tWovdifferent impressions as fo the status of sniff_
in the apomorghihe group as opposed to the,saline group.
The esséntial discriminating variable, in this instance, is
in the frequency of the béhavior sniff, not in its
duration or in the total time spent engaging in this
behavior. '

The importance of discriminating among depepdent
measures.is also shown by other behaviors, both within
fhe saline and apomorphine groups. In bontfast‘to sniff,
both gnaw and nod shéwed decreasesiin duration and -
frequency within days. Since gnaw and nod are most
frequently aséociated with intense steréotypy, and since
continuous sniffing is usually included among categories
representing intense stereotypy, for the réting scéle
method to be wvalid, both sniff and gnaw should differ
from the saline group aléng the same diméngion. It was
found that they do nat.

This finding poses some problems for the use of

ratingvscales. First, there can be no comparison made



between gnaw as shown_by the gbomorphiﬁe gfoup and‘sniffl
as shown by the saline group. The reason for ghis is
'.that sniff is shown to be of Higher'freQuenc& in the
 apomorbhine group than,thé Saline’grOup.\ Durations do
‘not differ. However,.actual'gnéwing doeé\ﬂét occur

~at all within the saline group; Theféforév'only a
spurious comparison could be ﬁade which woﬁ;d state that
thé apomorphine groub.showed a greater duration and
frequency of gnaw than théusa;ine gfoup. Eétending this
point further, even_if such“an apomofphine—saline
combarison were‘possible, sniff woﬁlanot be comparablé
to.gnaw siHEE it differs frém‘the-saline group on only
_fhe frequency meaéure, not fhe duration.

- This ieads to the‘second assﬁmption uhderlying thé
usé of rating scales: the assumption that stereotypic
behavior represents an extreme point on an underlying
coﬁtinuum of behavior. The present'resﬁlts suggest that
the behaviors across the categories imposed by rating
scales are discrete ig terms of different behaviors Such.

as sniff and gnaw but identical in terms of the same

behaviors included across categories, such as sniff.

Viewing -ne time courses of different behaviors will

clarify th. L.

Amo. 7 - omorphine-treated animals, sniff tends
to appear . ~r the session and to be present across
the éhtire‘se A Crronic administratioﬁ.of apohbrphine

does nct alt. -~ “i ‘rn: sriff still occurs early
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within a session.and 1s apparent across the entire session.
Trial by trial correlations for sniff indicated that its
pattern of occurrence across trials within the first

.

session;was fisfly unifsrm. \HoweVer, trials Within*
Session 1 showed few intercorrelations with trials in

other sessions. It was also found that trials withiﬁ

and between Sessions 2, 3 and 4 were highly intercorrelated.
That'dﬁration, total time and evént.count were found to
decrease acrgss trials within Session 1 and that duration,
event count and total time spent teﬁdéd to péak near
midfsession; then decrease for Sessions 2, 3 and 4,

-

indicates that'apoﬁorphine in acute and. chronic doses 7
alters the time‘course of these behaviors. However;'ther;
is no indication in‘fhis data or from the actual
Obsef?ations that.sniffing, as a behé&ior, is different
under acute and under chronic apomorphine treatment.

o By the same argument, there is,stheréfore, no reason
to believe that sniff occurriﬁé/within theRsams_trialAas
gnaw'is qualitatively different from sniff as it occufs
in the same session with groom, for éxample,'”The
difference in the manifestation of Sniff under the two
~ circumstances 1s quantitative as shown both by measures
of.its dccurfence (event'duration,-total time and event
count) and~measures of its time course  (session effect,
trial effect, interaction effect and trisl by trial

intercorrelation). This leads to the conclusion that

sniff does not represent an early point on a continuum
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of stereotypy but is a discrete behavior that is 1
quantitatively, not qualitatively, altered by the action
of‘apomorphine. In general, there is growing supporf
for this conclusion (Ljungberg &\Ungerstedt, 19770;

Sahakian & Robbins, 1975).

Rating scales also make an assumption of the continuity
of behavior in time. For examﬁle, rating scales generally
suggest that .gnawing behavior emerges after sniffing has
reached a high frequency of occurrence. The present data
do not support this assumption. In contraét, it Was
found that sniffing genérally decreased across the final
three trials within a session whereas gnawing tended to
peak during the final three trials wihin a session fdr the
high locomote group. The data derived from the low locomote
groub also do not support the continuity of sniff and gnaw
across time. As with the high locbmote group, sniff tended

*to decrease on the final three trials.within a session
whereas'gnaw remained at a low, stable level across all
trials within a session.

In conclusion, thenjmfﬁe assumptions of the continuity
of the intensity of behavior in time and the continuity

of the occurrence of behaviors in time are not supported by

the present results. '

The final issue with r?spect to rating scales 1is that

- of the‘subjectivity neéessary in assigning a rating to a
particular behavior. In describing the behavior of

saline-treated rats, the present results indicated that
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saline-treated animals engage_primérilyvin grooming,
inactivity,.rearing‘andZSOme laocomoting. It Was also
found.that regring, locomoting and groqming were most
frequent during thé early trials within each session and
during the earlier testing sessioﬁs_whereas inactivity
increased dramafiéally during the final trials witﬁin
sessionsband during the later behavioral testiné,sessions.
These results indicate that the beha&ior of'saline—treatéd
animals is dynamic; théir behavior changes aéross-time
3within and between ééssions as doeé ‘behavior shown by
drﬁgrtreated animals., Ratiﬁg~scéles_generally use the
behavior of the saline-treated rat as thé'cafegory of
lowest intensity} a baseline against which drug-induced
behavior Qaﬁ be asséssed. However, séline—induCed behavior
s desc;ibed as "that of a saline treated rat". Since
saline—induced"behavior'was found to change across time,
thén behavior described as "tﬂéf'of a saline treated rat"
must also change across time. ' As é consequence,
continual subjeétive judgehenté must be‘made as to tﬁe
categorical membership of a drug;indqced behavior:but
these judgements must be made in terms of a'sliding baseline
as,shoWﬂ by the non—homogenous behavior of the saline-
treated rats across time. |

In summar: . sehafiors generdlly assumed to reprgseht
different qﬁalitative aspects of a single dimension

(stereotypy) are in fact qualitatively different from

each other (e.g. gnaw and sniff). In addition, single
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béhaviors diffef quanfitatively, not qualitatively,
across iﬁtensity levels aﬁd across~time.and as such
.cannot be représented as continuous measﬁres along a
single dimension. Finaily, rating scales require
subjective judgements to be made as to the categorical
'membership of a particular behavior. However, these
judgements are not made against a constant‘poihf of
reference but against a slidiﬁg baseiine since saline-

induced behavior varies across time.

On the Importance of Dependent Measures

. A description of-the ‘behavior of Saline cqnfb%g
group animals is essential if comparisoné ﬁfé fé;béfmadé'
between the sallne treated and a drug-treated group '
The sallne group S. behav1or can be understood, 1n1t1all&,.
in terms of descrlpvhon and then in terms of comparlson
‘with apomorphlne—trgated anlmals.' |

| When discussing the behavioral effects of apomorphine,‘
it is generally agreed that one or both of gnawing and o
high rates of locomoting are induced by apomorphine.
‘This StUdy inqludes the categories nod, headdOWn.and.jump
as part of the apdmorphine—ihdubed behavioral repertoire.
QHowevef, some important observations havé been ovérlooked
in this simple description. |

| First, the behaviors gnaw, nod, headdown and jump

‘are not only introduced by apomorphine treatment, they



are completely absent from the saline gfoup. vSecend,
" the effect Qf aponorpnine is to completely;remqve~the
" behaviors groom and inactive fromnthe anomdfphine-treated
animals' repertoires; only the saline—treated animals show
these behaviors. 'Third, there are only three,behaViors
Awnich the apqmofphine and saline gronps have in common:
locomote, rearvand sniff. 4

_The above description has several implications for
' ‘the-description of apomqrphine—induced beha&iors. - If
fhe effects of apomorphine on normal rat'behavior are
of 1nterest dlrect comparisons between normal and drug-
treated rats are only p0881ble if - snlff rear and
locomote are used as the behav1ors belng compared:
However, if Stereotypy is of interest, quantitative‘
comparlson is only possible within the drug treated group

Only a qualltathe comparlson can be- made between
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apomorphlne induced: stereotyplc behav1ors and the behav1orv.’

dlsplayed by the sallne treated group, namely, that one
groupfshows a partlcular behav1or and the other group.
" does not. ‘ J

Since so few_behaviqrs are cpmmdn_tovboth groups, in
order'td get maximum discriminatien between”fheifwo
groups, it is important to define”the measures that are
most sensitive in descrlblng the dlfferences. . The results
of these comparlsons«from the present study serve-to
illustrate the’pqssible pitfalls of using single dependent

measures for this purpose. . » ' S
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vThe saline aﬁd apomorphine groups were found to differ
on event cbﬁﬁt, event duration and total time‘for
iocomote. For Fhis béhavior, single dependent.messures of
either the"frequehcy‘or duration would have detected an
Aeffect. However, as stated abore; the saline and
apomorphine groups differed only on event count for snlff
- Studies employing3only measures of duration would have
found group differen .s for locomote, but no group
differences fon,sniff'and therafore would pressnt a
distorted partern of'the.overall behavior by implying
"that the pattern of snlfflng was the samé in the.two groups.
The thlrd common behavior, rear, wasvno£>found to differ
bétween'the two groups onrany of the dependent measures.
‘In v1ew1ng the tlme ‘course of thls behavior, it was
found that rear lncreased across trials for the saline
group'whereas rear decreasedvacross trials for the
apomorphine group for all rhree deﬁendent measﬁres.
Several reéommendatlons follow from the above
observations. Flrst ‘when comparing apomorphlne treated
“with saline-treated animals, multiple dependent measures'“
should be used sincé; as iilustratedvby the Behavior sniff,
it is possible for frequencies of behgﬁgors to vary '
between groups without cbncommitsnt changes in duration.
Second, even multiple dependentkméaSUres will ﬁot detect
uniform changss in'opposite‘direCtions'betwéen groups
(1nteract10n) Thérefore, a measure should be°lncluded

which descrlbes behav1or across observatlon perlods in
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order to obtain a complete and accurate representétion of
the behavior being observed. For the reasons statéd
above, a measure of time course is essential even if
non-parametrlc analyses are belng used

Acute Versus Chronic Apomorphlne Admlnlstratlon

Few studies have described the effects of chronic
apomorphine treatment alone, wiphoyt superimposing a
second drug challenge on the ongoing béhavior. Therefore,
a brief description.of acute versus chronic éffects of
abomorphine across behaviors will.be provided. |

It has been sugggéted'that chronic apomorphine
treatﬁent results in the introduction of gnawing into
“the rat’s behavioral repertoire (Porecca et al., 1982).
In general, however, this point is not supported by the
Present data. In contrast gnaw1ng behavior was found
among the'apomorphlne treated animals follow1ng‘acute,
injection of 5 mg/kg apomorphine. Thesé~findings agree
with those of Olpe (1978) who.fbuﬁd biting,was present
after acute administration of high doses of.apohorphine.
In addition, nod,'jump and headdown were seen in some
animals after.acute apomorphine injecfion.

More intefestingly, tq:’nature of the stereotyped
responses 4did hot change across days, as\Friedman et ai.;
. (1975) observed. Also, the mear. event counts, durations
and total time sﬁ%nt in the stereotypic'behayiors gnaw

and nod decreased across days while the frequency of

«

jumping increased. These results are in contrast to those
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of Flemenbaum (1979) who failed to find any change in
stereotyped behavi;r_in chronic apomor%hine—treated
animals. That these conflicting results are due to
~ different doses of apomorphine are unlikely in view of
che findings of Costail, Hui and Naylor (1980) and Cools
(1977) where no dose“depéndency was found. -
Opposing the decreases of stereotypic behaviors across
.aays,-locomote,‘rear and?sniff were all found to increase
acfossldays. In additioﬁ, thé trial by trial correlations
indicated that trials within Session 1 were highly’.
intercorrelated.whereas Sgssion 1 showed low
intercorrelations with other three sessions for
locomote, rear and sniff. However,,Sessions 2, 3 and 4‘
generally showed high intercorrelations between and
within sessions. This contrasts wifh the finding that
: within‘andvﬁetween sessionﬁcqrrelations were fairly
uniform for the stereotypic behaviors gnaw and nod.
An~important.implication arises from these findings.
The chronic effects of apomorphine are usuaily described
in terms of the effect of multiple iniectionS‘on stereotypic.
behavior (Porecca et al.,'1982)a Howe&er, the present
results indicate that the behaviors gnaw and nod are
introduced at faifly high frequencies and durations at
the time of first injection.aﬁd that the time courses of
thesé behaviors remaln relatively stable across sessions.
In other words, acute and chronic apomorphine treatments

do not seem to differentially affect these behaviors.
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The main behaviors affected by acute versus chronic.
administration of apomorphine are the behaviors that are
common to both saline and apomorphine treated animals .and
which are part of the normal animal's repeftoire: locomote,
sniff and rear. Not surprisingly, these behaviors showed
characteristic increases across sesslons for the
apomcrphine—treated ércup. However, the patterns of
intercorrelations for these behaviors suggest that
patterns of behavior change within‘Session 1 differ
substantially from the patterns of behavior change a. °ss
trials in Sessions 2, 3 and 4. |

.The above findings suggest that attempts to describe
the chronic effects of apomorphine in terms of stereotypic
bchavior may be misdirected in that the chronic effects
of apomorphine become manifest only in the expression of
"normal” behaviors while merely sustaining the stereotypic
behaviors\. |

Individual Differences

Costal, Hui and Naylor (1980) found that treatment of
rats with (-)N-n-propylnorapomorphine stimulated locomotor

activity in some rats yet failed to affect locomoti:

in other rats trea{ed in the same way. Ljungberg and
Ungersted? (1977) found two distinct time courseslfor the
behaviors gnaw and nod as did Fray et al. k1980) with
locomote generally appearing before gnaw. Szechtman et al.,

(1982) found strain differences between rats as exhibited

by different behavior péttenns which were not attributed to

‘4
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the duration of apomorphine-action but to "other factors".

Common to all of the studieé cited above 1is the
assumption that the results found are due to differences in
experimentél design (Fray et al., 1980; Ljungberg &
Ungerstedt, 1977a) and to factors related to experimentai
désign<(Szechtman et al., 1982). The results of this
experiment support the behavioral fiﬁdings of these
studies to some extent in that higﬂ rates of locomotion

- tend to occur in some animals whereas high levels of
gnawing occur in different animals.

In general, the behavior opposing the predominant
behavior is of low -frequency and duration. This pattern
held even though qnimals were divided into groups based
on the critefion of locomote duration. That the high

.';locomote group showéd_higher duratioﬁ and frequency of
'loﬁomote on all trials than the low locomote group and
that the low group showed consistently higher frequency
and duration of- gnaw than the high group support the

.criterion used to divide the groups. More importantly,
these results suggest that th separate subgroups of
individuals exist among apomorphine-treated animals.
Interéstingly,,individual differences between these two
groups were not appérent for the behaviors nod and rear.

0f note in>regard to the behaviors nod and rear are
the findings reported by Szechtman et al. (1982) who
showed thét‘eQQn though two different types of behavior

were -found, the distinguishing feature of apomorphine-
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induced beha?ior, common to all animals, was the constant
"snout contact" he observed. Snout contacts:was defined
as keeping the snout within a few milimeters of a surface.
In general, the most comparable behaviors to énout

contact employed in th;s study would be nod and rear.

That no differences between the high and low locomote
groups on these behaviors were found may support
Szechtman's (1982) contention that the defining feature
of apomorphine-induced behavior is snout contact. However,
in_éiew of the fact that the saline groﬁp and the ‘
apomorphine group as a whole did not differ on any of the
dependent measures of rear, theée COnclusions.must be
‘iviewed as tentative. The low frequency in general of the
behavior headdown supports this caution.

Of importance in describing the overall behavior of
an apomorphine-treated animal is clarity of deécription;
Ideally, the behavior of an animal could be described
simply in terms of a few discriminating features. This
method of description was used by Ljungberg (1979) who
described a rat's behavior as consisting of early onset
of locomote (LS type of behaViorj Which shifted to
gnaw (G type of behavior) later in the observation period.
However, the subpopulations found within. the present
study cast doubt on thevfact that such a raf exists. {~‘“
When viewed in its entirety (N=20),rthe apomorphine
group would show a time course of behavior similar té thaf

' shown by Ljungberg (1979). ‘Careful observation showed that
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high rates ofwlocomotion appeared sooﬁ after injection in
one distinct group of animals who Showed wither the
absence of gnawing or very low frequencies of gnawing.
The same was true of gnawing behavior. Gnawing did tend
to appear towaid the end of a session but oﬁly in one
group of rats which was found to be distinct from the
group showing high rates of locomotion.

Similar findings were reported by Belova, Kvetnansky,
Dobrakovova, Oprsalova and Ivanova (1981) who identified
two subgroups of animals based on locomotor activity.

They furthef attempted to differentiate among these
animals on the Basis of emotionality where rats displaying
' low motor activity displayed greater emotionality than

the high locomotor group. Porecca et al. (1982) also
suggested that chronic apomorphine administration results
in an increased state of~éxcitement. Although not directly
comparable, the present sﬁudy did not find any evidence
indicating that rats were any more reactive to the

stimuli poke, brush, noise and 1ift after acute and
subsequent administrations of apomorphine than before
apomdrphine\%reatﬁent.

The definition of fwo sugpdpulations of animalé
within a single drug-treatment group simplifies the
description of apomorphine-induced behavibr by removing
the necessity of explaining fhe wide variation among
apomorphine-treated animals in terms of experi@ental

- design. However, in a sense the need for an explanation
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of the induction of two behaviors by apomorphine has npt
been eliminated but shifted from the realm of physical
explanation to the realm of pharmacological explanation.
If the two subpopulations are indeed hot a result of
differential experimentél manipulation, they must be due
to the action of apomorphine itself and.as such require
a pharmacological explanation.

| TWo ma jor mechanisms of the action of épomorphine
have been proposed, one suggesting that anatomically
distinct sites of action are respdnsible for the observed
pair of behaviors and one suggesting‘that properties of -
the dopaminérgic neuron contribute to the differential
effects observed. | |

In general, direct administration of apomorphine to -

tﬁe corpﬁs striathm.has been found to increase "stereotyped
‘,sniffing"ﬁbehayior'while‘haVing no effect on locomotian.
(Van Ree, 1982). Apomofphine administfat}bn to the nucleus
aécumbens was found to enhance high‘rates of locomotion
'(Cosfall,.DQmeney &'Naylbr,'l982; Costall, Hul &
MNaylor, 1980; Ungerstedt & Ljuﬁgberg,qlé??).

' Kéhny-and Leonard (1980)vhaVe suggested that two
distinct types of dopamine receptors exist that promote
different responéeS‘whén stimulated with apomorphine;,
Puech ef al. (1981)'have poétulated that.thé two dopaﬁine
receptor types _(,DA1 and DAZ) aréidifferentially sensitive
to apomorphiﬁe stimulation with'DAi (postsynaptic) B
stimulation reéulting.in stereotypic behavior and.DA2
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receptors (presynaptic or postsynaptic) resulting in
hypofhermia and hypomotility. Complicating these models
are the suggestions by Maj,'GraboWska and Gajda (1972) that
noradrenergic neurons may also De involved in the central
control of motility and by-Grabowsk;; Antkiewicz, Maj and
Michaluk (1973) who discuss the importance of eentral
serotonin neurons in modulating the effect of apomorphine.

Clearly a structural mechanism 1is insufficient to
deseribe the behavior of the two subpopulations since
systemic administration (sub-cutaneous) as employed in
this study‘waskable'to pfoduce both behavioral responses.
There iS‘moreipromise'in mechanisms that include two
populations- of receptors with differential sensitivities
to apomorphine. . However, the task,of‘defining the
-mechanism underlying apdmorphine—induced individual
differences is truly a formidable one that would beneflt
from clear and conelse descrlptlons of behavioral
responses, - from which mechanisms, or at\least hypotheses
ag_to possible mechanisms, can be inferred.
= This,study repfesented'an attempt to clarify the
behav1oral 1ssues involved in the study of apomorphlne—
1nduced behav1or and. thereby remove some of the confusion
encountered when attempting to infer dqpamlnerglc function -

from apomorphine-induced behavior.
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ANOVA Table for LOCOMOTE (Total Time)

TABLE 1

127

Source af MS F
D  (drug) ! 2.17h4 35.57 .001
Sw (subject) Y. 061
S (session) 3 014 .1.80 né
DX S 3 .054 6.88 .001
SSw 81 008
T  (trial) 5 .183 %. 30.10 .001
DXT 5 024 . 3.93 .002
TSw 135 006
S XT 15 .001 .70 ns
DX S X.T 15 .006 2.94 .001
STSw 405 .002
NSTE; ‘Drug = 2 groups: Apomorphine (N=20), Saline (N=9)

Session ='4 sessions

" Trial = 6 trials
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TABLE 2
ANOVA Table for REAR (Total Time)
Source 4af MS F P
D (drug) 1 747 1.64 hs
Sw (sﬁbject) 27 456
S (session) 3 .661 .97 ns
DXs 3 .328 5723 .002
'SSw 81 .063
T  (trial) 5 .051 7.15 .001
" DXT ) 5 012 v\i.69 ns
TSw -~ 135 . 007 |
sxT 15 .006 .81 ns
DXSXT 15 Nololy . 50 ns
STSw 405 .007 |




TABLE 3

ANOVA Table for SNIFF (Total Time)

129

Sourcey, éi MS F P

D (drug) 1 0L .06 ns
Sw (subject) 27 .70
Sf‘ (session) "3 .15 .78 ns
D\‘X) S 3 .14 l.\68 ns
SSw 81. .09
T 7(frial) ‘5 49 .87 .001
DXT 5 .36 7.35 .001
TSw 135 .05

s X T 15 .05 2.73 .001
DXSXT 15 11 5.56 .001
STSw 405 .02 |




TABLE 4

ANOVA Table for GNAW (Total Time)

130

source af ‘ MS _ F D
Sw (subject) 19 .38
S (session) 3 . 35 , 6.88 .001
SSw 57 ' .05
T (trial) 5 27 . 6.66 2001
TSw ‘ 95 N
S X T 15 - ;02 = 3.01 .001
STSw 285 . .01
TABLE 5
ANOVA Table for NOD (Total Time)
Source daf 4 MS o F je)
. : i
Sw (subject) 19 ' .05
S (session) 3 T .35 9.15 .001
SSw 57 .ok
T (trial) 5 .05 7.82 .001
TSw 95 , .01
' SXT 15 .01 2.76 .001
STSw 285 .01
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TABLE 6
ANOVA Table for JUMP (Total Time) |

Source af MS F D
Sw (subject) 19 . 004
S (session) 3 . .002 1.82 ns
SSw 57 .001
T (trial) . 5 .002 2.48 .037
TSw 95 .001
S XT 15 .001 1.62  ns
STSw . 285 .001

TABLE 7
ANOVA Table for GROOM (Total Time)

Source daf MS F .

Sw (subject) 8 .05 s
L

S (session) 3 .02. 1.39 ns
SSw 24 .01
T (trial) 5 04 2.11 ns
TSw 4o .02
S X.T 15 .02 1.04 ns
STSw 120 .02

[
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TABLE 8

ANOVA Table for INACTIVE (Total Time)

Source df - Ms . F he}
Sw (subject) g8 = .76
S  (session) 3 .70 5417 .007
- Ssw | 2k .13
T (trial) = 5 1.16 11.78  .001
TSw | ©ho . .10
SiX'T - 15 . f.10‘-  2.32 .006

STSw 120 .05




ANOVA Table for LOCOMOTE (Event Duration)

TABLE

\

9

133

Source g; . MS F P
‘D (drug) 1 2288 . Ll se.7h 001
Sw (subject) 27  b1.81 |
S (session) 3 i 85.89 8.132 .001
DXS | 3 56.11‘ 5,43 .002
SSw 81 10.33 |
T (trial) 5 160.25 45.95 .001
DXT 5 - 11.18 3.51 .009
TSw 135 3.49
SXT 15 1.95 1.14 ns
DXSXT 15 4.38 2.58 ©  .001
STSw 405 1.70 |




-ANOVA Table for REAR (Event Duration)

TABLE 10

LY

134

MS

Source 4af MS F P

D (drug) o1 84.88 .32 ns

Sw (sﬁbject) 27 7248.93

S (session) 3 13.31 17 ns

D XS 3 753.86 9.84 .001

SSw | 81 2068.44

T (trial) 5 388.26 17.60 .001

DXT 5 . 102}%9 | 4.66 .001

TSw 135 595.62

SXT 15 \»57.83' 1.12 ns
DX SXT 15 39. 59 .76 ns

STSw 405 1400.11
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TABLE 11

ANOVA Table for SNIFF (Event Duration)

Séurce . daf MS

daf MS F P
D (drug) 1 - 49.90 33 " ns
Sw (subject) 27 - 153.18 | |
S ‘(éession) 3 236.74 L.25 .008
D XS f 3 42,22 .76 - ns
SSw 81 55.65 -

ST (trial) 5 223.08 16.57 1
D X T 5 104, 34 7,75 1
TSw \ 135 13.46 '
S XT 15 17.02 2. Lk 002
DXSXT 15 2944 .21 001
STSw 405 | ¥ 6.99 |

e
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TABLE 12

ANOVA Table for GNAW (Event Duration)

\ .
ANOVA Table for NOD

Source af MS F D
Sw (subject) . 19 220.07
\ ) v . ' N
S (session) 3 147.61 _ ?.86 .001
\ ' B
SSw 57 ' 21.53
T (trial) 5 133.71 - 6.76  .001
TSw | 95 ~19.78 - | |
S i T _ 15 8473 2,79 . 001
STSw : 285 3.1k
TABLE 13

(Event Duration)

Source : df MS

af MS Fo b

Sw (subject) 19 o 23.09

S (session) - 3 ‘357.28 15.80‘ ~ .001
SSw 57 . 22.61 | . :
v (trial) 5 72.94 14.23' .001
TSw | 95 5.13 -
SxT | .15 9.62 -  2.73 .001
STSw | - 285 3.52
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TABLE 14

ANOVA Table for HEADDOWN (Event Duration)

r—

Source | daf . "MS - F  p
Sw (‘subject) . 19 1.10
S (session) 3 - 2.30 3.43 h 41023
SSw : 57 (67 ,‘ |
T . (trial) | 5 | .83 5;78“- 001
TSw 95 1k |
SXT ' 15 B .28 .. 2.25 .005

STSw 285 12




- TABLE 15

ANOVA Table for GROOM (Event Duration)

1

1382

;
\

Source af ‘MS - F P
‘Sw (subject) 8 - 35.25
S (sessidn) 3 41.38 Y 3.16 ~.043
SSw 24 13.09 )
T (trial) 5 38.13 2;78 .030
TSw 0 . 13.70 ' g |
SXT 15 12.80 O qon ns
STSw 120 12.28
TABLE 16
ANOVA Tablé for INACTIVE (Event Duration)
Source af MS | F P
Sw (subject) 8 4 334.18
S (session) 3 1?7.93 ' L,44 .013
SSw 2L - 40.07
T  (trial) 5 hes.6h 0 11.73 .001
TSw bo 36.30 |
SXT 15 . 22.22 1.51 ns
STSw 120 Qu.7s




ANOVA Table for LOCOMOTE (Event Count)

TABLE 17

139

STSw

Source as us F ®
D (drug) 1  191439.06 33.00 -001
Sw (subject) ,~ 27 5801 .24
S (sess%Pg}// \ 3 15b;98 ‘ 20 ns
pxs — 3 9207.93 14.14  .001
ssw | 81 651.05 b
T (trial) 5 10262}84 17.03  .001
DXT 5 1709.29 2,84 018
TSw 135  602.68
SXT 15 200. 80 .99“J ns
DXS T 15 747,97 3.68 .001

05 . - 203.47




TABLE 18

ANOVA Table for REAR (Event Count)

140

STSw

405

Source af MS P b

D (drug) 1 286.11 .66 ns
Sw (subject) 27 431f70 \
S (session) - 3 207.25 5.79 - o001 4
DXS 3 732.61 20,47 .001
ssw. 81 35.79 |

T (trial) 5 840.08 29.60 .001
DXT 5 230.39 ©8.12 Cul
TSw 135 28.38 :

S XT 15 11.40 .9k ns
DXSXT 15 31.96 2,63 .001

12.16 '

Q
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TABLE 19

ANOVA Table for SNIFF (Event Count)

141

Source daf MS F he]
D ' (drug) 1 ‘9516u.75. 23.65 001
SW (subject) 27 B023.19 |
S (session) 3 1983.04 6.72 .001
DX S 3 5554.,19 18.81 001
SSw 81 é95.31
T (trial) 5 5699.03 27;63 .001
" DXT 5 472.92" 2.29 . 049
TSw 135~ 206.28 |
SXT 15 1170.63 1.66 ns
DXSXT 15 1%7.48 1.62 ‘ns
STSw 405 103.12

LN



TABLE 20

ANOVA Table for HEADDOWN (Event Count)

142

Source df MS F

3w 285 7 6.49

at Mo R
Sw (subject) 19 .76
s (session) 3 .52 1.75 ns
SSw 57 .30
T (trial) 5 4.03 7.91 .001
TSw | 95 .51 |
SXT o 15 6L 2.31 .00k
STSw ’ 285 | .28
. TABLE 21 ;
~ ANOVA Table for JUMP (Event Count)
f?ASource N daf MS _ 'E P
VA
Sw (subject) | 19 115.62
S (session) 3 209.72 6.66 .001
Ssw - 57 31.50» | |
-T (t ial{_’/</// 5 . 71.23 5.61 .001
"Swo 95 12.70°
sep 15 21.87 | 3.37 .001




ANOVA Table for GNAW (Event Count)

TABLE 22

143'

Source darf MS F P
Sw (subject) 19 764,05
S ' (session) 3 | 423,83 6.04 .001
SSw 57 70.15
T (trial) -5 423.98 6.28 001
TSw 95 67.55
S X 15 37.35 2.83 .001
STSw 285 13.19
TABLE 23
~ ANOVA Table for NOD (Event Count)
Source af MS F D
Sw (subject) 19 99. 50 L
o A YV
S (session) 3 11329.67 16.72 .001
SSw 57 79.52 '
T (trial) 5 261.91 10.82 .001
Tsw 95 2L, 22
SXT 15 39.12 2.21 006
STSw 285 17.74




ANOVA Table for GROOM (Event Count)

- TABLE 24

144

Source af . MS F b
Sw (subject) 8 34.Q7
S  (session) 3 80.83 5.67 .00k
SSw 24 14,27
T  (trial) 5 30,04 3.38 012
TSw 40 8.90
SXT 15 - 8.88 1.06 ns |
STSw 120 '8.39
TABLE 25
ANOVA Table for .INACTIVE (Event Count)
Source af MS F p
Sw (subject). 8 ;?.26
S (session) 3 13.15 5.57 ~.005
SSw ol 2,136 |
T (trial) 5 ©27.97 2495 .001
TSw | 40 3.12 |
SXT. 15 1.94 1.12 ns
1.74

STSw

120
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TABLE 26

Drug Group Means(SEM) (Total Time)

DRUG

Beh?vidr , Apomorphine Saline
Locohote v;166(.OO5) ,.OQ?(.OOM)
Rear +116(.001) «045(.004)
Sniff .571(.001) .555(.002)
Gnaw .082(.012) .000
Nod .045(;007) .000
Headdown .001(.003) .000

Jump .007(.003) .000
Groom :000 .119(.010)
Inactive +229(.025)

.000




TABLE 27

Drug Group Means(SEM) (Event‘Dufation)

~

"Behavior Apomorphine . 'Saline
Locomote 7.24(.12) 3.33(.17)
Rear L.01(.75) 3.25(.18)
'Sniff' 13.32(,19)' '12.74(;36)
Gnaw A3.1o(;o5) | 1.00 |
Nod ‘2.78(.17) 1;60
Headdown 1.16(:03)‘ 1.00
Jump 1.49(.07) 1.00
Groom 1.00 _5.25(.@9)
Inactive +1.00 . 5.68(.48)

146



TABLE 28

Drug Group Means(SEM) (Event Count)

DRUG

' Behavior Apomorphine Saline
Locoﬁote Lg.5(1.6) 9.7(.9)
Rear 3.5(1.0) L4.9(.7)
Sniff 43.'7(1.1) 18.4(.7)
Gnaw ‘3.5( .5) .0
Nod 3.2(1.0) .0
Headdown. .‘;1( .5) .0
Jump \‘ 1.6(2.2) .0
Groom .0 3.5(;2)
Inactive .0 1.4(.1) F

147



TABLE 29

Session Means(SEM) of LOCOMOTE, REAR and SNIFF
(Total Time) ,

LOCOMOTE :
DRUG \
Session Apomorphine Saline
1 .148(.007) .083(.008)
2 «174(.009) : 044 (.007)
3 v177(.014) .029(.006)
L .162(.012) .023(.007)
' REAR:
DRUG
Session- | Apomorphine | ‘ Saline
1 L047(.012) -~ ,088(.009)
2 .082(.015) ' .044(.008)
3 .136(.022) T .029(.006)
L .197(.030) . +019(.006)
SNIFF:
. DRUG
Séssion Apomorphine Saline
1 +503(.024) - +573(.027)
2 .607(.021) +593(.038)
3 .603(.022) . 555(.044)
b .571(.029) .498(..050)
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' Session Means(SEM) of GNAW, NOD, HEADDOWN, JUMP
GROOM and INACTIVE (Total Time)

TABLE 30

rApomorphine
Session GNAW NOD
1 .155(.026) .123(.017)
2 L084(.021) 040 (.007Y)
3 .060(.013) .009(.002)
4 .028(.012) .007(.002)
. Apomorphine
Session HEADDOWN J UMP
-1 .001(.001) .001(.001)
2 .000 .000
3 .001(.001) .008(.002)
_4 .000 .011(.002)
Session GROOM INACTIVE
1 7 .136(.017) .112(.038)
2 «131(.021) .170(.043)
3 .115(.019) .270(.054)
4 .093(.020)

. 36L4(.063)
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TABLE 31

Session Means(SEM) of LOCOMOTE, REAR and SNIFF

N

(Event Duration)

LOCOMOTE :
DRUG
Session  Apomorphiher Saline
1 7.21(.18) 5.08(.33)
2 7.72(.21) 3.34(.33)
3 7.60(.25) 2.67(.28)
L 6.45(.29) 2.21(.31)
REAR:
DRUG
Session Apomorphine Saline °
Session A '
' 1 2.49(.32) 5.15(.34)
2 3.53(.40) 3.27(.35)
3 - B.70(.49) 2.59(.29)
b 5.30(.63) 1.99(.29)
SNIFF:
| DRUG
Session - Apomorphine Saline
1 12.94(.37) 13.95(.50)
5 14.54(.28) - 13.57(.56)
3. 14.01(.34) 12.85(.81)
n 11.79(.48) 10.59(.95)
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TABLE 32

Session Means(SEM) of GNAW, NOD, HEADDOWN, JUMP,
GROOM and INACTIVE (Event Duration) o

Apomorphine | -/
| NOD
.51) 5.28(.42)
42) C2.57(.24)
:34) 1.67(.12)
.28) 1.61(.11)
Apomorphine : d - o
Session HEADDOWN JUMP
1 1.99(<06) 1.06(.02)
2 1.05(.06) 1.20(.04)
3 1.13(.04) 1.85(.14) -
L 1.36(.01) 1.94(.15)
Saline
Session GROOM | INACTIVE
1 6.24(.46) 3.93( .74)
2 5.60(.55) 5.10( .87)
3 - Lb.9k(.55) 6.74( .99)
L 4.20(.80) 7.46(1.14)
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- TABLE 33

Session Means(SEM) of ILOCOMOTE, REAR and SNIFF
(Event Count)

LOCOMOTE :

~. DRUG
:Session -Apomorphing\\// Saline
1 32.7(1.6) 19.7(2.1)
2 ! 47.3(2.9) - 9.0(1.5)
3 51.3(3.2) ~ 5.8(1.2)
L 50.9(4.0) L.2(1.4)
REAR:
: DRUG
Session Apomorphine Saline
1 2.0(.5) C9.7(1.1)
2 - 3:6(+7) L.6( .9)
3 3.8(.6) C3.1( .7)
b .5(.6) 2.1( .8)
SNIFF:
| DRUG
Session Apomorphine | Saline
1 38:9(1.7) 31.7(2.2)
2 L6,9(1.7) 17.8(1.7)
3 46.4(2.1) 13.9(1.6)
L 42.8(2.3) 10.3(1.8)
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BLE 3&
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Session Means(SEM) of GNAW, NOD, HEADDOWN, JUMP,

GROOM and INACTIVE (Event Count)

*
Apomorphine

Session GNAW . NOD

1 5.9(.9) 8.0(.9)

2 L.o(.9) 3.1(.5)

3 2.7(.6) o 1.0(.2)

L 1.4(.4) 8(.2) *

/.;f/\f:?
| Apomorphine /y/ 4 }
Session HEADDOWN . JUMP Y
) l

1 .1(.1) 2(.1) !

2 L1(.1) 8(.2) ’

3 2(.1) o 2.5(.6) 4

L 1(.1) 3.0(.5) “

) Saline

Session GROOM INACTIVE

1 5.1(.5) 7(.2)

2 3.6(.5) 1.3(.3)

3. 2.7(.5) 1.7(.3)

L - sy 2.4(.5) 1.8(.3)




TABLE 35

Trial Means(SEM) of {LOCOMOTE (Total
(collapsed across séssions)

Time)

Trial

Apomorphine o

Saline

e

RS - ;
O\ O LOMR EW N -

.184(.019)
194(.019)
«164(.021)

+136(.014)
©.115(.013)

.093(.012)

.251(%026)
224(.024)
.188(.017)
»173(.015)

L127(.017)

.081(.012)

.288(.031)
.229(.027)
.173(.018)
.151(.018)

W122(.014)
.100(.012)

.221(.032)

«226(.029)

.161(.021),
V146(.021).
.127(.015) -

.093(.012)

.178(.015)

.094(..016)
«094(.009)

. .048(.020)

.052(.015)
.032(.010)

- .098(.021)

.066(.016)

.022(.011)

.032(.017)

.022(.011)
.022(.007)

2077(.016)
2032(.012)
.026(.015)
.028(.015)
.012(.008)

0002(.002)'.

.082(.020)
.012(.011)
.021(.013)
.003(.003)
.009(.003)
“a 009( -OOL")

,ﬁ';

[
L
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mTABLE 36

Trial Means(SEM) of REAR (Total Time)
(collapsed across sessions)

Trial

DRUG

Apomorphine

- Saline

\O 0~ AR FWw =

.056(.030)
.062(.036)
- .063(.037)
.046(.030)
.035(.026)
.022(.015)

.113(.0"1)
111(.0~2)
.118(.051)
.057(.026)
.057(.020)
.031(.013,

.158(.053)
146(.051)
- .149(.058)
.153(.058)
.088(.052).
.124(.051)

.203(.058)
.169(.058)
.191(.059)
.210(.067)
.227(.071)" -
.181(.064)

.130(.013)
.124(.021)
.098(.024)
.069(.022)
061 (.0219
LOLL(.019

117(.024).
.052(.017)
:032(.017)
.030(.018)
-Q?i(.oo9)
025(.006) -
.090(.024) R
a028( 00213):".9"99" f"f‘" .
.017(.009) .
.019(.011) "
.013(.011)
.oou(.pbg)

.078(.,022)
.007(.004)
.019(.009)

;000 y
& +007(.,004)
¢ ..002(.001)
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TABLE 37

Trial Means(SEM) of SNIFF (Total Time)
(collapsed across sessions)

.
DRUG
. 4 @Q%“'~Apomorphine :ﬂh Saline

ST ; fﬁf“':q‘.ésj(.ojo)A A .620(.023)
S 2w e .601(.039) .618(.053)
S R T L66(.058) . © .679(.026)
s S .407(.066) . L .472(.09?)
.408(.066) .562(.075)
k52(.061) - .484(,082)
615 ou3y' . L 68L( . 0LL)
.620(.. 0L ) .588(.072)

.577(.055) - ©.647(.090) -
+557(.057) 490(.094)
+553(.058) 463 (.100
.721(.050) . . .583(.060

»740(.039)
642 (% 091)
642(.093)
«548(.121)

. 521¢., 0485
)

- .653(. -03¢) 167(.136)
)
)

“596(.048
. 620(.052

’-651( 058 293(.119) .

.532( 058 W718(.047)

.578(.056). 757(.039)

59h(.055) - 1529(.106)
© «551(.084) * .338(.120)
L e532(.065% +353(.125)
638(.059) .261(.06L)
e q
‘-',' \;, ¥

o
«
¥

k>3



3

TABLE .38

Tfial Means(SF%4) oi GNAW, NOD, HEADDOWN and JUMP (To‘«:&l
(collarsed a-ross sessions) - APOMORPHINE: % o -

157

.003(

.004)

Time) SN
. Behavior . s
Trial = GNAW NOD HEADDOWN JUMP
L . | Q‘Q_‘”.
1 .024(.019) L034(.024) .001(.001) .000" a%?;«%ﬁ
2 .052(.029) L08L4(.02L) .000 - .008(.008) g
3 .164(.059) .109(.036) .001(.002) .000 R
L 241 (.07h) .149(.049) .000 .000
5 .225(.083) .170(.051) . 000 .000
6 .222(.078) .189(.049)  .000 . 000
. . . K3 \\ S
7 2, +002(.000) .003(.002) .002(.002) -~ .001(.0@1)
8 %, .008(.006) .023(.013) . 000 .019(.016)
9 S .087(.042) .015(.010) . 000 , ,O&&(.%?l)
10 .156(.062) .048(.025) .000 ? .000
11 .163(.065) .089(.004) = ,000 .017(,ooo)f
12 .089(.04kL) . .062(.006) .000 .000
13 .008(.008) .000 .005(.002)"  .024(.012)
14 .007(.006) . 000 .000 o .009(.004)
- 15 .038(.022) - .003(.00%2) .000 .005(.002)
16 . .100(.037) .013(.0035) .000 | .005(.003)
17 - «117(.0473) .020(.008) .000. - +003(.001)
18 . .087(.040) .016(.006) . .009° 1 .001(.001)
19 . 000 T .000 Q‘*‘*-»‘.001;('.0'01) .024(.010)
20 ,001(.001) .000 | .000 .011(.005)
21 .022(.012) .002(.002) .000- .008(.00L)
22 .031(.017) .007(.00L) .000 - L011(.004)
23 . +059(.029)  .026(.010) .001(.001) .003(.002)
24 .052(.027) .000 .006(.002)



Trial Means(SEM) of GROOM and INAGTIVE (Total Time)
(collapsed across sessions) - SALINE ° '

TABLE 39

Behavior
Trial GROOM INACTIVE
1 .070(.025) . . 000
2 .097(.022) .063( 063)
3 .129(.033) . 000"
in .194(.061) 2170 . 143)
5 «139(.054) L1042 (0097)°
6 .186(.046) .250(,130)
7 .069(.027) .032(.
8 .157(.043), .037(, 0377
9 .191(.053) -107( 104)
10 .129(.065) . .283(.133)
11 .089(.037) .367(.1&2)
12 .149(.060) .197(.079)
13 .093(.033) 7,000
14 174 (.054) .122(.106)
15 .213(.044) EE»102(.091)
16 .087(.054) ‘ .317(.125)
17 .049(.040) A456(.150)
18 074 (.041) .621(.150)
19 110(.050) 1,008(.007)
20 .139(.039) .086(.050)
21 110(.049) .287(.126)
22 .079(.039) 577 144)
.23 .029(.022) Y +599(.141)
24 .092(.040) 631 (

03°)":

.098)
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DRUG
Saline

TABLE 40
Apomorphine

Trial Means(SEM) of LQCOMOTE (Event Duration)

(collapsed across sessions)

Trial

. .

-

OOOOOOOOO

— N N "™\NO

M 13
14
15
16
17
18

ON\O W\ D)

N SV IS oA X 4

.......

N N e N e S

Nt e N e e s i W N N

19
20

21
22
23
24
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‘TABLE 41
(SEM) of REAR (Event Duration)

collupsed across sessions)

Trial Means

(

DRUG

Saline

Apomorphine

Trial

® ® o o o o

FTNITNTNTN NN !

R L P N

et St S s

«

A QY 4R B S VR AN O)

13
14
15
16
17
18

NN NN Y
ONO (MY
HN N NN N




TABLE 42

Trial Means(SEM) of SNIFF (Event Duratlon)

(collapsed across sessions)

DRUG

Trial Apomorphine Saline
1 S 1h.95( .26)
2 14.80( ..72)
3 15.66( .30)
B 11.91(1.91)
5 13.82(1.24)
6 12.57(1.48)
w7 15.65( +53)
o8 15.56( .91)
9 14.76(1.40)
10 - 11.45(1.86)
11 10.79(2.07)
12 13.18(1.40)
13 16.29( .44)
14 14,.68(1.46)
15 15.00(. +97)
16 - 12.90(2.00)
17 10.74(2.58)
18 7.49(2.50)
19 15.03(1.48)
20 15.08(1.45)
21 12.24(2.01)
22 7.01(2.,44)
23 . 7.08(2%54)
2L ?7.1001 76)
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HEADDOWN

(Event

(collapsed across sessions) - APOMORPHINE
Behavior
NOD

" TABLE 43

GNAW

‘Trial Means(SEM) for GNAW, NOD and HEADDOWN

Count)

Trial

TN NN ~~ FTN N NN FUNITN TN NN N FTNITN TN NN N

NN STN NN N
A NND, N SN NONQ ODOF O  F DM
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~
N e N e e’ e’ N e M e S R i g N e e e e
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ANV NN A NN A NN A AN NN
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TABLE 44

Trial Means(SEM) of GROOM and INACTIVE (Event Duration)

(collapsed across sessions) - SALINE

Behavior

INACTIVE

GROOM

Trial -

IS VeI N QEVO X oW

S A X= S YaNNe)

0 N ny

((((((
O 1 MO N
DN WV -l

- « o o o
— YO O MY

i

13
14
15
16
17
18

19
20

e e e e S e’

s RN A VAV o

21
22
23
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TABLE 45
" Trial Means(SEM) for LOCOMOTE (Event Count)

(collapsed across sessions)

DRUG

Saline

.Trial

Apomorphine

lllllll

O N0 o
—

FTNSTNITN NN NN NN

N0 OV AN FO0 00
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\O N0 O N NO O MOND

— NG NN

OWVYO MDNO NN 'O O
W\O NN O - T+ ™M
«,... .

HRs
e -
NF WO -0 ONO N N
Ht A A T NNNNN




165

TABLE 46
Trial Means(SEM) for REAR (Event Count)

(collapsed across sessions)

DRUG

Saline

Trial

Apomorphine

HN AT N0 o FO
. i

NN TN N N N PN NSNS TN N

14
15
16
17
18
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JUMP

S

HEAPDOWN and JUMP

4essions) - APOMORPHINE

HEADDOWN

/
Beh~vior

4
!

TABLE 48
NOD

GNAW

(Event Count) (collapsed.?crass

Trial Means(SEM) of GNAW, NOD,

Trial
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Behavior
INACTIVE

TABLE 49

GROOM .

(collapsed across\sessions)’~ SALINE

Trial Means(SEM) of GROOM and INACTIVE (Event

Count)

Trial

e
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T Lol 'TABLE_5O o B e

Trlal By Trial Slgnlflcant Cortelation Coefficientsiifr x JOOX%Q
of LOCOMOTE for the Dependent Measure Total Tlme ’% SRt

w B S (Trials 1- 24" by Trials 1- 6) --ﬁ§ -
T APOMORPHINE =* = Lo
| TRIAL el | o
o T 6

XX: p.< 405 - -
p < -Ol ’

IR ]
TN
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3
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o
TABLE 50, continued - ‘ . e
o o : y :
& (Trials 1-24 by Trials 7-12) . o

i

ey ' % APOMORPHINE

TRIAL . ; C
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s

N 4 o
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TABLE 50, cgﬁtinuéd

(Trials 1-24 by Trials 13-18)

171

" APOMORPHINE S
. . N Al :r‘
- S &F
TRIAL '§?4 |
17 18
b6 "
’, -H’é '
" /"/ 2o
o
N s s /"‘
R
i:/ ) »b \~\;‘¢:~ i
59 S

67

6L




. TABLE 50, continited .

(Trials 1-24

Wrials 19-24)

duq
Ry

5
Y

172:

."-19 L

22

2L

- Lo . . '
. OND O] O\ W _

T m s  F )
O~J O\ £\ N

DO DN
AN = WA S S AV}

Bk
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757
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77
&7
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90

61 *
5,_[_4:

71
60

57
57

86
76

%

“el

77
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3
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TABLE 51

Trial By Trial Sighificant Correlation Coefficients (;hx 100)
of LOCOMOTE for the Dependent Measure Total Time"
(Trials 1-24 by Trials 1-6)

SALINE

. TRIAL

N

NO O~ O\ nFE Wi
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TABLE 51, .con’cinue"d“

(Trials 1<24 by Trials 7-12) -

2o i .
=3 SALINE .
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TABLE. 51, continued

_ (Trials 1-24 by Trials 13-18)
¥y R R : ’ L
’ - ' SALINE .

. g TRIAL = _ ‘ - .
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A L 176

“’
(X

[

b

o L

@ TABLE 51, continued

(Trials 1-24 by Trdals 19-24) : .
AL .

SALIN%‘

3 TRIAL
19 - 20 21 22 23 2k

| o I f
2 o) 80 '*
3% .
i
2 73
6 .
8 J R '.’,
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10 e T
11 , -
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TABLE 52

Trial By TrlalﬂSlgnlflcant Correlation Coeff101ents (r X 100)fh
of REAR for the Dependent Measure Total Time sy €7
(Trials 1- 24 by Trials 1-6)

i \ APOMORPHINE - L e
. TRIAL - _ ’
-1 2 3 \ 4 ’ ;{%ég 'é
Bl | 9k 92 .90 0 mg 8L
2 ol 96 88" 3 82 .
3 92 . 96 o 96 93 ¢
L 90" 88 . 96 : 80 99 ,
5 75 I 64 go. . - 79
.6 8y B2~ 93 99 79 :
7 6L 62 53 46 '
.9 48 {50 L
10 68 68 78 86 60 B%
11 eed
12 -
13
1L :
15 | ;
16 _—
17 ‘ -
18 43
19 48 53 50 52
20 v
21 ‘ '
22 j
23
2k :
o . ,d
£=Ed p .< .05
r=XX: " p ¢ .01
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ff )
TABLE 52, cortinued
(Triais 1-24 by Trials 13-18)
( APOMORPHINE:
Yy TRIAL »
13 14 15 16 17 18
1
2 . _
3 ) T LS
L : =
5 o
6 .
2 5 .51 -
;B %5 &
10 .57 563 - 83
11 7k W2 65
12 - 59 ¢y '.'ﬂ . a
13 ' 71
15 . 91" oL 873
¥4 87 = 91 86
17 69 .79 92
8 71 77 =
19 83 - A84 80 .
20 60 91 78
21 «85.y . 88 74
22 70 7 67 55
23 75 L > 63
2L r76 78 86
5 s Zg | ®

P
M ;"\'h
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TABLE 52, continued’

(Trials 1-24 by Trials 19-24)

 APOMORPHINE

1180

gTRIAL
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L TABLE 53 o )

Trial By Trial Slgnlflcant Correlatlon Coeff1c1ents (r x 100)
of REAR for the Dependent Measure Total Tlme
~ (Trials 1-24 by Trials 1- 6)

SALINE

"~ TRIAL

g
., '-.

Nole SN EEo NU AN~ V).
-
-
4
2.




TABLE' 53, continued K

(Trials 1-24 by Trials'7-12)

SALINE

‘4 ¥
TRIAL

12

7 8 9 ‘ﬂ'.io_».'11

I
|
O O O W O e

». 10 I - 9v

‘0\“»



TABLE 53, continued

(Trials 1{24 by Trials 13-18)

SALINE

183

e

13

TRIAL
14 15

16

17 18

e
N O

L A
WO~7 O\ W

NN N
STWh R O

Vo Joc BN IO NUNFSTGRI R RN

o2

96

92

97




TABLE 53, continued

(Trials 1-24 by Trials 19-24)

‘SALINE

184

TRIAL

20

21

22

23

o
N

B e
O~3 O\ W

NN
N = O\

NN
£\

= .
OO O~] oM EFwWwNEe

56

o7

24

87
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'TABLE 54

Trlal By Trial Slgnlflcant .Correlation Coefficients (r x 100)
of SNIFF for the Dependent Measure Total Time -
© (Trials 1- 24 by Trlals 1-6)

APOMORPHINE
TRIAL

1 2 3 y 5 6
1\ . 80 , : U L
2 80 79 61 gj '
3 79 - : 92 5 66
b 61 92 .. 90 74
2 85 . 90 ] 77
6 =2 - 66 7 o9 - :
A A

0 . . . 50 : .
9 - 61 . 76 Cor 81 : 27 - 57 59 -

10 : : 51 81 7l 74 62 .

R 59 81 . 83 . 84 . 64
S 1z 58 68 60 ‘ 67 63

13, 73 - ko |

14 74 51 ’

15 75 70 2%

16 7 48 . 6k 56 62
17 R 50 61 0 L
.18 / 57 65 ~§E §3

19. 68 . 52 ' |

20 65 é% ,

21 . 73 : 4o

22 - 74 72 : 5%

23 73 73 26 46 49
,24 61 64 Lo

r=XX: p < .05

1 r=XX p ¢« .01
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TABLE 54, continued

(Trials 1-24 by Trials 7-12)

186

APOMORPHINE
TRIAL 1
7 8 9 10 11 12
1 63 80 61 o ’
2 66 84 76 g; 59 58
3 54 166 81 1 81 68
b 50 67 74 83 60
5 57 74 - 84 67
6 | 59 62 L 63
7 79 65 - 59 4 ‘
8 79 ‘ - 87 Lé Eg_' " 59
9 65 87 &7 %8 75
10 59 46 67 87 73
11 . Lg 50 68 87 78
12 ’ 59 75 73 78
13 59 66 62
14 57 69 61
15 58 84 75
16 - 59 59 85 6l gé 65
17 58 58 75 65 48 21
18- 58 58 75 - 71 25 23
19 63 66 56
20 - 66 -+ - 57
21 5% 84 72
= 8 ok y  F
' : 59
2k 1%_% 74 71 =
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TABLE 54, éontinued

(Trials 1-24 by Trials 13-18

)

\

187

APOMORPHINE
TRIAL

t 13 1 15 16 17 18

1 73 7k 75 48

A P - 1A

L | 56 50 sk

5

6 . 62 54 55,

. [N

7 59 57 58 59 58 58

8 66 69 8l 79 70 68
18 62 61 75 22 Zg ;%J
11 gé, 48 55
12 G 1 3,
13 on 77 0 .
14 9l+F 189 '2T_ 48 -
15 77 ¢ 89 81 €8 \>\84 u
16 50 61 81 92 . 0
17 48 68 92 95
18 64 90 °5
19 87 89 78 gg \
20 83 88 - 83 Lo :
21 72 80 92 72 - 56
22 56 62. 80 .75 60 63
23 58 52 80 81 70 69
2k : 77 72 68




188

j
s il

TABLE 54, continued - .

(Trials' 1-24 by Trials 19-24) 5
] 'APOMORPHINE.

‘TRIAL

19 20 . 21 22 23 ol

68 - 65 73 okt 93 . 61
i@_ ) N 2\ . 4‘. % ‘ ) 3‘2

S P - | = 82 *:%%'

;56 57 .72 76 - f .81, 71

O M VA WO

:
b
l—‘\O
15

59 35 .

83, 72 . 56 58

_ 88" " 80 62 . 62
15 | 83 - 92 80 80 77

L -l .50 kg 72 - 75 .81 76

- L ST 56 66 - . 70 72

' ‘ 63 69 . 68

93 - 81 , ‘ 6 ' _
‘ . 89 2% ' 2E ‘ 61 .
89 . " 86. - 84 76
. 86 , 97 81
ek . ek o7 89
61 76 81 . - ‘89 -

[
N
AN

s

e
I EWh
~J ™ ™

e
O~

N NN
= O\0
~

NN
BN
Mhee
) VN R WY
(95N
W
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TABLE 55

Trial By Trial Significant Correlation Coefficients (r x 100)
- of SNIFF for the Dependent Measure Total Time
“ (Trials 1-24 by TrlalS 1-6)

»

SALINE

-

TRIAL

\O.00~J oM fFwhor

ek - - | 85




TABQE 55, ‘continued

KTrials 1-24 by Trials 7-12)

SALINE

I O

190

. Q‘\"
TRIAL

9 10

11

12

\O 00~3 ONnfEHEwhe

78 9k

99

99

99

99

99
99
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TABLE 55, continued

(Trials 1-24 by Trials 13-18)

NN
W

SALINE
TRIAL
13 1k 15 16 17 18
1
>
1 o
5 .
6 67
7 68
8
9
10
11 .
g2
13
14 71
1 o ,
16 e 79
17 79 ' 76
18 ‘ 76 R
19 77 75
20 : .
21 83
20




TABLE 55, Sontinued

(Trials 1-24 by Trials 19-24) _ .
R \
SALINE

192~

;
AT

TRIAL  ;‘“

19 200 w2t 2L
1 ;ﬁk.
2 « ok
D )
4 o '
5 -67 85
g - ﬂ
.
8
9
10
11
12
13
14. o :
15 83
16
17, =75
18 |
9 -3 o
20 -73 - %i o 790
21 %9 g '
22 75 69 G 7
23 77 ol |

\\ .
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TABLE 56

Trial By Trial Significant Correlation Coefficients (r x 100)
of GNAW for the Dependent Measure Total Time

~ \\\ (Trials 1-24 by Trials 1-6)
APOMORPHINE
TRIAL |
12 3 4 5 . 6
; L5 B ‘6
2. &5 , 1
3 - - 95 8% . 86
L %5 95 : 92 95
5 . 3z V 87 92 95
6 1 86 95 95
; 58 "46 " 4
9 | | Y - 77 '83 ' 8%
10 87 91 98 U
11 o 87 - 90 99 . 95
12 52 58 67 - .83 4 81
13 |
14 80" » %&
15 ' 72 ' - ,, ‘ E '
16 o - S 62 - 69 81 8%”
17 Lo Y 69 - 84 83
18 50 58 .69 82 . 84
5 _ o
20 98 - ‘ -
21 - 68 56 - ; 5% 71 6L
22 76 _ 57 5 - 58 - gi '
23 - 4b - 61 .64 67 5
2h T 61 - | 4s 59 66
£¥£}£: p'< ;05
r=XX: p ¢ .



TABLE 56,. continued )

(Trials 1-24 by Trials 7-12)

» 194

APOMORPHINE
| TRIAL
8 9 10° 11 12
"1
2 S ‘ ) 2
3 58 79 87 87 g_g
Lo+ 46 77 91 90. 67
5 ? 82 98. L 99 83
& L7 82 oL 95 81
g' S
3 : : 9
5 23 87 57 gg o7
10 . .99 1
11 51 86 99 ,2 , 82
12 59 85 81 *82
13
14 ‘ 61
15 y 64
16 L4s - 79 82 84 79
17 53 81 -85 86. 90
18 83 82 8L 88
19
20 :
21 48 . 60 64 78
22 2 : .
: I B
2k 52 59 63 5




&

.

[

TABLE 56, continued

(Trials 1-24 by Trials 13-18)

" 195

65

APOMORPHINE
TREIAL _
13 14 15 16 17 18
cl. 8 4 o Pl

2 0 72 ' . 0.

3 e #

b - . 69 - 69 69

5 146 81 8k 82

6 Ll L5 82 83 X

g 50 '

9 79 ,.8% 83
10 82 85 82
11 84 86 84
12 61 6L 79 70. 88
13 : .
1L 92 57 63 61
15 92 64 72 60
16 57 6l . 95 90
17 63 72 95 86
18 61 - 60 90 86 :

19 ) .
20 ’ .
21 60 73 58 67 71
22 : 5‘8‘
23 67 - gj ) 7
2k 77 76 7 87 .




TABLE 56, continued

. |
(Trial§ 1-24 by Trials 19-24)

196"

APOVGRPHINE
TRIAL
19 20 21 22 23 24
1 98 68 76 4y
2 56 61
3 : 57 61
b sS4 58 6L - 45
' 71 58 67 59
6 6L 51 - 65 66
7
8
9 48 52 65 2
10 60 53 65 %
11 64 55 67 53
12 78 53 65
13 '
14 . 60 77
15 73 65
16 58 67 76
17 67 52 67
18 71 50 7 .87
19 _
20 71 79 48
21 7 66 63 58
22 79 66 - 9C
23 43 63 90 59
2k 58 59 .
o
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\
Y

TABLE 57

Trial By Trial Significant Correlation Coefficients (r x 100)
of NOD for the Dependent Measure Total Time
(Trials 1-24 by Trials 1-6)

APOMORPHINE

TRIAL

52 - 88 83 78

88 93 72
93 82
78 72 82 '

\O C0~J o\ Fwe e
n
o
(09]
W




TABLE 57, continued

(Trials 1-24 by Trials 7-12)
APOMORPHINE

198

TRIAL .
7 8 9 70 11 12
1
2
3
L
5
6
7 66 [ 93 75 68
8 66 . 51
9 93 51 79 82
10 75 ' 79 88
11 68 82 88 '
12
13
1L
15
16
17
18 . 4y
19
20
21 66
22
23




TABLE 57, continued

(Trials 1-24 by Trials 13-18)

199

APOMORPHINE
TRIAL
13 14 15 16 17 18 \
1 3
2 51
3
L
5 "
6 i
: 4
87
9
10
11
12
13
14 79
15 79 65
16 ‘ .
17 |
18 65 5
19
20 ,
21 57 65
22 '

NN
W




TABLE 57, continued

>(Trials 1-24 by Trials 19-24)

200

NN
FIN

89

APOMORPHINE
TRIAL
19 20 21 - 22 23 24

1

2

3

n

5

6 .

7 _

8 66

9
10

11

12
13

14

e 57

16

17 s

18 65

19 |
Y | 7
21 - 89. . winll




TABLE 58

201

s

Trial By Trial‘Significant'Correlation Coefficients (r x 100)
of HEADDOWN for the Dependent Measure Total Time
(Trials 1-24 by Trials 1-6)

APOMORPHINE

TRIAL

- .
OO O~ [OXNN, U8 g WS I SV I s

B
NI

il e
O~ OV W

N =
[@2Ne}

99

p¢ .05
p < .01

Trials 1-24 by Trials 7-12 -
Trials 1-24 by Trials 13-18 -

no significant correlations
no significant correlations
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TABLE 58, continued

(Trials 1-24 by‘Trials'19~2h)'
: _ o1 ,

APOMORPHINE!

; B 1

N

TRIAL | :

; -

e v o
N2 OWVoO~I oMWk

O e
,0~T O\ £\

NN
= O\O

NN N
P WS

99 | | T

19 20 21 22 23 . 2k
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v TABLE 59

Trial By Trial Significanthofrelation Coefficients (r x 100)
of JUMP for the Dependent Measure Total Time -
(Trials 1-24 by Trials 7-12) ‘

APOMORPHINE
TRIAL
7 . 8 9 - - 10 i’ 12

1 -
2 ar
-3

L
)

6 e -

7 : 68 . : L 69

8 68 - S | 99
9 R - L

10 . |

11 69 99

12 |

13 60 - 63 . o . 58
14 65 80 f : _ 77
15 58 , T - 50
16 54 ' %%v . : 26
17 75 71
18 | 61 61 - 56
19 e . 61 | n 58
20 74 o 93. - _ - 093
21 79 : 9% ' L 90
22 ‘ . 4s . 33
24 _ 47 .
r=XX: p < .05 - o
r=XX: p ¢ .01 . - |

'~NOTE:‘_Tri?ls.1—24 by Trials 1-6 - no‘sigﬂﬁficant correlations

s



TABLE 59, continued

(Trials 1-24 by Trials 13-18)

204

APOMORPHINE
TRIAL.
13 14 15 16 17 18

1.

2

3

L

5

6 |

.7 60 65 58 sl

8 63 80 57 70 75 61
9 : 61
10

11 58 77 50 66 71 56
12 -
13 94" 97 95 68 80
14 oL 93 95 81 86
15 97 93 93 62 80
16 95 95 93 72 74
17 68 81 62 72 78
18 80 86 80 7l 78

19 66 57 70 56 63 81
20 63 82 62 71 70 61
21 66 81 63 75 64 50
22 67 77 73 58 62 85
23 8L . 85 83 87 48 57
24 ' 62




TABLE 59, conjinued

205

L) . . ) . :
. (Trials 1-24 by Trials 19-24) |
APOMORPHINE -
TRIAL
19 20 21 22 23 24

1

2

3

L

5

6

7 6k 7 79 55 76

8 61 93 91 ui Sh

18 | b5 . 47
11 58 93 90 53 52
12

13 66 63 66 67 89

14 .57 82 81 77 -85

15 70 62 63 73 83

16 2§ 71 75 - 58 87

17 3 70 6L 62 L8 '
18 81 61 50 85 57 6g(
19 73 64 98 63 77 -
20 73 - 97 .70 66

21 6L 97 60 72

22 98 70 60 63 82
23 63 66 72 63

2L 77 82
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- TABLE 60

-frial By Trial Significant Correlation Coefficients (r x 100)
of GROOM for the Dependent Measure Total Time .
(Trials 1-24 by Trials 1-6)

SALINE

TRIAL | ' -
1 2 3 L 5 6

84

O W~ OV W N e

R




. TABLE 60, continued

-

-(Trials 1-24 by Trials 7-12)°
SALINE |

207

TRIAL

7' 8 9": 10 . 11

12

\O 00~J o FWwoe

10

- ol

8L

99

99 98

99

99.

99

Nogo )
- ™0




TABLE 60,

(Trials 1-24 by Trials 13-18)

SALINE

continued

208

TRIAL

13

14

035

16

17

18

\O CO~3 o\ Fuwore

10

/ :

8l




TABLE 60, continued

(Trials 1-24 by Trials 19-24)

209

SALINE
’ TRIAL
0 rd
' 19 20 21 22 27 ol
1 -69
2 71
3
b 4 Vit
5
6
7 ok
8 -
9 \
10 88 99
11 89 98
12 89 98
13
11
15
1%
17
10 8l
19
20
21
22 89 76
23 89
2L 76
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TAB?E.él

v Trial By Trial Significant Correlation Coefficients (r x 100)
of INACTIVE for the Dependent Measure Total Time
(Trials 1-24 by Trials 1-6)

SALINE
TRIAL
1 2 3 L 5 6

i

2 67 92

3 | K

L S 67

5 92

6

7 99 6 92

8 99 . é 92

9 99 92

10 ' ' 90

11 i)

12

13

14 69
15 w75
16 i
17 6

18 =L

19 99 90

20 7k 69

21

22

23

24
r=xXx: p < .05
r=XX: p ¢ .01
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TABLE 61, continued

(Trials 1-24 by Trials 7-12)

SALINE
TRIAL
7 ’ 8 - 9 10 11 12

1 \
2. 99 99 99
3
b 67 67 ’ 90 79
5 92 92 92
6 [~}
7 99 99 .
8 99 99
9 99 99
10 97
11 97
12
13
1L
15
1% 78 87
178 52 81
18 B
19 99 99 99
> gk 7k 7k
21
22 72 6

£ =

NN
W




TABLE 61, continued

(Trials 1-24 by Trials 13-18).

212

SALINE
] TRIAL
13 14 15 16 17 18
1
2
3
g 67
6 69 75
7
8
9
10 78 82
11 87 81
12
12 .
1 98 1
15 98 %j
16 71 67 74
17 ' 74 83
18 83
19
20
21
22

[\CI N
W

e




TABLE 61, continued

(Trials 1-24 by Trials 19-24)

SALINE

213

TRIAL

19

21

22

23

2L

VO R EW N e

99

90

99
99
99

2

@

EEE

3 I
| OO

[

'98

'mmma
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TABLE 62

Trial By Trial Significant Correlation Coefficients (r x 100)
of LOCOMOTE for the Dependent Measure Event Duration
(Trials 1-24 by Trials 1-6)

APOMORPHINE
TRIAL
1 2 3 In 5 6
1 59 59 61 58
.2 61 o 76 64 ‘
3 58 76 oL 63 g} -
4 : ‘ 64 oL , 65 5
5 - .63 65 70
6 53 65 . 70
5 0
9 1& 49 %3 3_2_ ) 45
12 hh 45 57 71
12 |
13 1 6 0
1L ﬁé if 56 50
15
16
17 oy
18 +2
19
20
21
22 Ll 60
23 -
‘2L
r=XX: p ¢ .05
r=XX p < .01
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i

TABLE 62, continued

S

(Trials 1-24 by ?rials 7-12)

APOMORPHINE N\,
_ TRIAL .,{ |
8 9 10 11 12

\O .00~J O\ W

Bl
ket
S8

5
2 57
5
85 63 59
80 69
80 65
69 65
66
66
62 75 I
73 . 78 . 3%
6L 80 53
1 /
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-

TABLE 62, continued

(Trials 1-24 by Trials 13-18)

APOMORPHINE
TRIAL
14 15 16 17 18
1 48
2
3
: L
> &5
a 68 :
8 73 2&
9 78 "+ 80 55 61
56 53 51 |
ke
89 83 70 67
82 65 60 . :
82 - 83 . 86 62
83 . . 91 67
86 91 82
62 67 82

Y- 1 g 86
. B 5 8




- TABLE 62, continued

(Trials 1-24 by Trials 19-24)

217

APOMORPHINE
TRIAL
19 20 21 22 23 24

1

2

3
L

5 iy

6 80

7 Lb

8

9 - 53 60 75

10 |

11 46 60

12

13 59 65 64 69 59 .
14 55 70 67 62 61

5 56 58 52 50

1 | ‘51 <

17 A

18

19 87 - 86 65 65

20 87 | ol 72 75

21 86 oL 77 78 50
22 65 72 77 87 58
23 65 75 78 87 o 67
24 50 58 67
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TABLE 63

Trial By Trial Significant Correlation Coefficients (r x 100)
of LOCOMOTE for the Dependent Measure Event Duration
(Trials 1-24 by Trials 1-6)

SALINE

TRIAL

1 2 3 4 5 6

74

=
N OWmM~I OMA W e

el
O~ O\ W

NN
N O\
F)
o™

N o
5w

"t
g
ole]
A A
o

s



TABLE 63, continued

(Trials 1-24 by Trials 7-12)

SALINE

219

TRIAL

: 0

10

11 12

[onY
OO O~ (O W = WV IRV

11
12

13

14
15
16

17
18

19

20
21
22
23

2L

80

o4




TABLE‘63, continued

(Trials 1-24 by Trials 13-18)
SALINE

220

TRIAL

13

17

18

\O 0~3 N Flwwhde

14 15 16

80

81
81

89




TABLE.63, continued

(Trials 1-24 by Trials 19-24)
SALINE ”

221

TRIAL

20 21

24

O O~3 oD

=

B 1

89

22

98

81

67

92
7k

23

95

81




TABLE 64

222

Trlal By Trial Significant Correlation Coefficients (r x 100)
of REAR for: the Dependent Measure Event Duration
(Trials 1-24 by Trials 1-6)

, APOMORPHINE >
' PRIAL
1 2 . 3 N 5. 6
1 | 97 96 oL 79 78
2 97 : 97 91 68 75
3 96 97 o 96 78 83
X 94 91 96 o 89 .92
5 - 79 68 78 89 , 88
6 78 75 83 92 88 ‘
7 [ 65 6L 59
8 53 53 5% " 48 5
9 1 56 57 .
%g 2% 27' 75 75 ‘3% 67
12
13
14 _
15 o
-6 53 52 56 s
17 . :
18 :
;gﬂ Le Le 53 56 L2 L7
21 L6 46 48 I |
52 = 5 I = |
23 52 Sk 53 - b7
oL T
r=XX: D < .05
r=XX: p < .01
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TABLE 64, continued

¢ (Trials 1-24 by Trials 7-12)

« 7 O

N
I~

APOMORPHINE
TRIAL
Vi 8 9 10 11 - 12
1 64 53 53 67
2 65 53 j% 67
3 . 64 gg 56 75
4 - 59 fag®] EZ 75
5 : 49 68
6 67
7 79 61 71
8 93 80 80 66
9 93 89 . 93 79
10 80 89. 77 50
11 80 93 77 ‘ 91
12 66 79 20 . 91
13 70 - 89 85 76
14 66 - 87 86 78
15 64 86 90 78
16 80 97 - . 95 - 89
17 .60 75 82 87
18 69 o7 81
19 66 82 90 88
20 2&‘ 86 91 78
21 7 95 95 83 ’
22 68 9L 85 69
23 97 oL 79




TABLE 64, continued

(Trials 1-24 by Trials 13-18)

224

APOMORPHINE
TRIAL
13 14 15 16 17 18

1 53

2 2

3

: g

5 i

6 7 .

7 70 66 64 80 60

8 - 89 87 86 97 76

9 85 86 90 95 82

10 76 78 ”8 89 87
11 80 80 87 83 80
12 69 65 73 6k 52

13 97 92 .91 76 77,
14 97 93 91 79 78
15 92 93 84 88
16 91 91 86 80
17 76 79 84 86 89
18 77 78 88 80

167 -89 92 - 92 90 89 88
20 93 96 93 90 81 78
21 , .90 92 91 95 80 76
22 81 v 77 87 70 66
23 84 81 83 oL 75 69
ok 82 82 83, .. 83 88 81




TABLE 64, continued

(Trials 1-24 by Trials 19-24)

o

225

APOMORPHINE
TRIAL

19 20 21 22 23 24
1 L6 L6 0 2
2 Le 46 ﬁﬁ %E
. % = B
g 26 43 47
2 Iz
7 66 I 67 68 70 49
8 . 83 87 95 L 97 79
9¢ 90 91 95 85 oL 85
10 88 78 83 69 79 77
11 82 88 85 78 8L 92
12 66 7l 69 68 72 77
13 89 93 90 81 84 82
14 92 96 92. 77 81 ‘82
15 92 93 91 77 83 83
16 90 90 95 87 4 83
17 81 82 80 70 75 88
18 88 78 76 66 69 81
19 . 92 91 73 80 78
20 92 06 80 85 88
21 91 96 90" oL 8L
22 73 80 90 97 82
23 80 85 oL 97 83
2L 78 88 8L 82 83 |
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‘ TABLE 65I

Trial By Trial Significant Correlation Coefficients (r x 100)
of REAR for the Dependent Measure Event Duration
. (Trials 1-24 by Trials 1-6)

SALINE

TRIAL

¢

O 1 O W N




TABLE 65

(Trials 1-24 by Trials 7-12)
__ SALINE

227

TRIAL

8 . 9 10 11

12

Ne X BN BN NUNFER GO




TABLE 65, continued

(Trials 1-24 by Trials 13-18)

SALINE

228

13

il

TRIAL
12

16

17

18

\O -3 O“ﬂ-?bJR)H\\

e e e
N O

e
O~J O\ W

NN
FwhhHe oV

SN

[

o

3R 8

: 50

87




TABLE 65, continued

(Trials 1-24 by Trials 19-24)

SALINE

229

TRIAL

19

20

21

22

23

24

\0 O~3 o FL D

(SESE

3 ie

- 0

84

85
80

84

.87

8L

\

85

80

%

ISR
oo
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TABLE 66

Trial by Trial Significant Correlation Coefficients (r x 100)
of SNIFF for the,Dependent Measure Event Duration
(Trials 1-24 by Trials 1-6)

‘APOMORPHINE
| TRIAL
1 2 3 i 5 6
1 ] 96 - 93 67 70 67
2 96 97 72 76 73
3 93 : 97 79 81 76
b 67 72 79 98 85
5 70 76. 81 98 89
6 67 73 76 85 89
, _ .
8
9 -
10
12 . ‘
13
14
15
16
17
18 49
19
20
21
22
23
24
r=XX: p < .05
r=XX p ¢ .01



TABLE 66, continued

(Trials 1-24 by Trials 7-12)

231

[NV
W

APOMORPHINE
TRIAL .
1 2 3 L 5 6

1

2

3

L

5

6

g 8 7 7 ‘4 48

7 3

9 73 53 82 67
10 - 86 90 81
11 48 82 90 81 - 81
12 67 81 81

13 63 ‘69‘ ,g;
C14 78 8y 3 Wé '
15 59 75 83 66 . 57 62
16 48 82 73 78 65
17 ” 5L 80 83 87 . 68
18 2 64 52 66 60
19 72 50

20 71 52

21 Lo '

22 4s 45




TABLE. 66, continued

(Trials 1-24 by Trials 13-18)

232

i

APOMORPHINE
TRIAL
13 14 15 16 17 18
1 49
2
3
L
5
6
L2 k% s s o
: .52
9 51 63 873 82 56 %E
10 . L6 66 73 83
11 57 78 87 66
12 61 65 68 i
13 : 77 63 o4
14 77 85 Ll -
15 63 85 66 %5 33
16 54 66 89 69
17 Ly 65 89 73
18 52 6% . 69 73
19 58 65 60
20 56 72 62
21 60 | L7
22 64 59
23 L8




TABLE 66, continued

(Trials 1-24 by Trials 19-24)

233

APOMORPHINE
TRIAL
19 20 21 22 23 2L
1
2
.
L
5
6 A
[ B. B 2 4
9 & :
10
11
12 45
13 58 56 '
14 65 72~ 60 64 2% 48
12 60 s 62 L7 59 Lg L3
1
17
18 ‘
19 | 93 57 .
20 93 , .77 62 22
21 57 77 90 5 77
22 62 90 96 92
23 23 85 96 , 94
2k 77 92 - 9k
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TABLE 67

Trial By Trial Significant Correlation Coefficients (r x 100)
of SNIFF for the Dependent Measure Event Duration
(Prials 1-24 by Trials 1-6)

.- "SALINE

- TRIAL
1 2 3 v 3 6

82
96

—
ONO O~ O\ EFw e
RIS

e
W\ &
[




TABLE 67, continued

(Trials 1-24 by Trials 7—12). 
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SALINE
TRIAL

9

10

11

12

)—.\
OO W~ O\ SW N

=
N

e ey
[0 2NN 0 X\, U 2V}

DO N
SwWwioE O

82

97
27
77

93

93
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TABLE 67, continued

(Trials 1-24 by Trials 13-18)
___SALINE

TRIAL

O O~ oM nEWwioe -

10

13 .14 15 16 17 : 18

84
84
83

S B

‘D

B




TABLE 67, continued

(Trials 1-24 by Trials 19-24)

SALINE

237

TRIAL

22

5

24

NoYe - EC NG NUNF SR SR

19 20 21

86
86

96
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TABLE 68

Trial By Trial Signifhicant Correlation Coefficients (r x 100)
of GNAW for thHe Dependent Measure.Evenf Duration
(Trials 1-24 by Trials 1-6)

_APOMORPHINE
TRIAL )
- 1 2 3 L 5 6
1 .
2 68 64 ‘ 673
3 68 o4 88 90
i 6L 9L 92 96
5 88 92 93
6 63 90 . 96 93
7 . £
8 55 49 Lo 48
9 77 80 - 87 85
10 82 86 9L 91
11 81 87 95 92
12 63 71 82 80
13
1L . -
15 ‘ 62 - 56
16 — 75 .82 90 , 90
17 75 - 81 93 90
18 0 62 70 79 80
19
20 51
21 2§ Le ¢ 58 70 67
22 . 60 53 50 61 é%
23 57 61 . 6L
24 ' 50 . 5k 62
r=XX: p. < .05
r=XX: p «

01



ﬁABLE 68, continued

(Trials 1-24 by Trials 7-12)

239

APOMORPHINE
TRIAL
8 9 10 11 12
L
2 : _ 4
3 25 v 82 81 63
L EQ 80 86 87 71
5 EQ 87 9k 95 82
6 ) 85 91 92 80
. . ‘ _
8 77 58 55 61
9 77 SU 93 93
10 58 QL 99 84
11 '25 93 99 85
12 1 93 . 8l 85 i
L ’ 6
15 52 5_2 58 77
16 58 95 96 97 90
17 58 95 96 98 93
18 58 92 84 85 95
19 L7 ‘
20
21 70 70 71 84
22 61 55 .55 55 .
23 74 70 71 73
64 60 63 69




TABLE 68, continued

- (Trials 1-24 by Trials 13-18)

240

APOMORPHINE
. TRIAL
13 14 15 16 17 18
1
2 : -
-3 75 75 62
L 82 81 70
5 62 90 93 79
6 56 . 90 90 80
7 .
8 58 58 58
9 j% 95 95 92
10 5 96 96 8L
11 58 .97 97 85 -
12 - 56 77 90 93, 95
.1’3 :
14 86 1 53 6
15 g6 & 2 25
16 51 64 ‘ 98 oL
17 52 70 98 93.
18 56 70 ‘94 93
19 78 .
20 57 _ .
21 . 60 85 76 77 83 . kv
22 55 51 59
23 21 77 71 83
24 72 3 76 % 69 82




TABLE 68, continued

APOMORPHINE

" (Trials 1-24 by Trials 19-24)

241

TRIAL

19

20

21

22

23

24

Nelle BN BUENONW NN <t WAJ SIS

15

79

02

57

68
85
71

Q 0o
\O\n

~3
Lo

71
73
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TABLE 69

Trial By Trial Significant Correlation Coefficients (r x 100)
of NOD for the Dependent Measure Event Duration
(Trials 1-24 by Irials 1-6) '

APOMORPHINE
TRIAL
1 | 2 3 4 5 . 6

1 ‘ ¥4 63 51 60

2 %z: 51 '

3 3 51 " 87 77 2§

L 2; , - 87 85 0

5 0 77 85 77

6 56 60 : 77

g .

9 , _

10 59 58

11 45 23

12

13 .

14 %@

15 - L3 Ly L
16 3 5] 48 3% \ Eg
17 \ _%
18 i \ 56
19 \ ‘ -
20 \

NN N
SwiopE

el
)

E

~ A
[oNe]
FAn

Iallly



TABLE 69, continued

(Trials 1-24 by Trials 7-12)

APOMORPHINE -

243

TRIAL —
7 8 9 10 11 12
1
2.
C 3 _
b 59 . 45
5 58 53
6
7 67
9
10 85
11 85
12 -
13 L
14 .
15 47
16 '
17 56 50 iyl
18 ’
19 69
20° _
21 61" 52
22 _
23 L6
2L 71 48




TABLE 69, continued

(Trials 1-24 by Trials 13-18)

2uL

APOMORPHINE
| TRIAL :
13 14 15 16 17 18
) .
2 Lo 45
3 - 4 .
: i)
5 52 '
6 Lks 56 49 "56
7 A7 - 56 69
8 20
9 ‘
10
11
12 \ Ll
12 |
1L L8 0 56
15 48 T = éf
16 50 58 3
17 : 58 64
18 56 57 63 6L
19
20 48 99
21 68 %—j_ g% 59
22 47 "5 k9 -
23 L6




TABLE 69, continued

(Trials 1-24 by Trials 19-24)

245 |

APOMORPHINE
TRIAL ‘_
‘19 _ 20 21 99022 23 24

1

2

3

L

5

6 .

7 61

8 52

9 L6

10 7L
11 48
1z

13

1L

12 oy ' 28 I
1 8

17 T é 3% 46

18 59 49

19 99

20 99 ) % 2,2 »
21 53 24 ‘ .67 g%

22 52 67 : 78 gg
23 | 9 78 27
2l 56 Ly
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TABLE 70

Trial By Trial Significant Correlatlon Coefficients (r xlloo)
of HEADDOWN for the Dependent Measure Event Duration
(Trlals 1-2k by Trials 1- 6)

APOMORPHINE
TRIAL
1 2 3 4 5 6
1 68
2
3
L
p A
6 68
7
8
9 rd
10
11
12 : - 97
13 4
14 %5 B 90
15 . : 87"
16 : ' 99
17 ‘ . 99
18 I 99
L
SRR S
22 79
23 64
2L 68
r=XX: p ¢ .05
r=XX: p ¢ .01



TABLE 70, continued

(Trials 1-24 by Trials 7-12) .
__ APOMORPHINE

247

TRIAL

8 9 10 11

12

\O 0O~J O fFwoe

B e
N = O

o e
O~ OV EW

MDD
FWRF OW

61

97
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APOMORPHINE
. TRIAL
15 16 17 18
.87 99 99 99
3 -
10
11
12 v
13 ‘
1L B
15 . 82 82 82 —
.16 AN 82 . 99 99
17 . 82 99 99
18 82 99 99 :
19 62 '
20 : ‘
21
.22 46
23 76

TABLE 70, continued

(Trials 1-24 by Trials 13-18)

248
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TABLE 70, continued

(Trials 1-24 by Trials 19-24)

B APOMORPHINE
TRIAL
19 20 21 22 23 24
1 57 47 47 79 . 6L 68
2 - -
3
L
5
6 46
7 ,
8 47
-9
10
11
12 |
13 63 L6 76
© 14 ‘
15
16
17
18
19 89 \89 86 oL 73
20 89 ' 99 -84 - 69 73
21 89 99 84 69 73
22 86 ‘84 84 - B 82 87
23 oL 69 69 82 : , 69
24 73 73 73 87 69
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/\ TABLE 71

Trial by Trial Significant Correlation Coefficients (r x 100)
of GROOM for the Dependent Measure Event Duration
(Trials 1-24 by Trials 1-6)

SALINE

TRIAL *

O O~J SN FLwNDERe

o
AN N )]
1
(@)
@
<

i
O~3 O\ W
[

[AV VIS
= O\
on
@

N
N
[
N
(@]

23 80

)
=

p < .05
p < .01

I 1y
2l

UMl
>4
»S



TABLE 71, continued

" SALINE

(Trials‘1—24 §jETrials 7-12)

251

TRIAL
8 9

10

11

NoRe LN BENNe NUE SRR NN

87

AR



TABLE 71, continued °
- ‘ .

(Trials 1-24 by Trials 13-18)

SALINE

252

TRIAL

P e
N O

(SN NN
0~ O\ W

SISESENE S
SWN - OO

O O OMALEW I

13 1 7 15 16 17

'ls

L)
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TABLE 71, continued

(Trials 1-24 by Trials 19-24)
SALINE

253

N

T b4
TRIAL

24

[N
o

N
o0

P
=

NN
SN

20 21 22

23

[

87

87
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TABLE 72

Trial By Trial Sig"?flcav Correlation Coefficients (r x 100)
of INACTIVE .or -ne Dependent Measure Event Durat on

(TrW'ls 1-24 by Trials 1-6) T
i%w
SALINE : . :”'_'.':3 . >
: RS
| TRIAL 2
1 2 3 4 5 é o
- A \ - s
1 _ - ‘ I Q*"f
2 ' 99 o ‘ 83 | : B S
3 99 - 83 ) |
L : : 7
5 83 83 A
6 ’ : ) R "‘
7 99 99 | 83 . . S
8 o 99 99 83 _ - f
9 A 99 99 .. 83
10 - ‘ 82 , o 9 :
11 70 |
12 - |
13 )
14
15 L
16 ,:",, .
17 _
18 ‘«T‘ ) r
19 93 93 N
- 20 68 68 -
21 :
22
23
24
E:E - D < . 05
r=XX: p < .01
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TABLE 72, continued

(Trials 1-24 by Trials 7-12)

SALINE
TRIAL
8 9 10 11 12
) |
2 - 99 99 99
3 99 99 99
L , 82
5 ‘83 83 83
6
7 , 99 99
8 99 : 99
9 99 99
95
89
71
93 93 91
58 o8
91
88




-TABLE 72, continued

(Prials 1-24 by Trials 13-18)

SALINE
 TRIAL
13 14 15 16 17 . 18

;

3 i st

3 T

L

p :
. b L .

7

8.

. , _
12

13 : .

1l 88 ' .

1”5 88 A '
16 &
17 gp
19 : :

20 \86 o
21 68 67
22 21

24 67

i 'ft*;-_ 1



TABLE 72, continued

(Trials 1-24 by Trials 19-24)

SALINE

257

_TRIAL

19

20

21

22 -

23

24

OB I oW ioR

93

93

93

93

91

86

91 |
90.

91

88
- 96

, t313¥3 1<: ».

S
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TABLE 72
. 3

Trial By Trial Signiiicant Correlation Coefficients (r x 100)
of LOCOMOTE for the Dependent Measure Event Count :
(Trials 1-24 by Trials 1-6)

APOMORPHINE
TRIAL
1 2 3 L 5 6
1 ' s7 k7o | o
2 57 7 . 'E% 5% ,
3 L7 82 . 88 - " 49
L5p sho 88 o 68 gg
6 | 49 .73 58 |
. _ ,
: & V;'a}a %
10 i 67 79
12 62
13- 58 59 56
14 53 58 59 25
VR - | L5 50 2
18 . L 59 64 23
OB ! 5
21 » 60 %% 66 3
22 S . . 67 78 59 s 83
23 - | - &7 55 64
r=XX: p < .05
r=XX: p ¢ .01 o ’ . .
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TABLE 73, cqhtinued

(Trials 1-24 by Trials 7-12)

259

APOMORPHINE
. TRIAL
o 8 9 10 11 12
1 LY
5 | 55_2 (& 57
3 4
L - 59 67 46
5 . e . . ’ ‘
6 Ly . 79 ‘\) 71 - .62
7 88 sl - 5l | '
8 88 . _ 7T ' 2@
9 5% 71 61 o
10 g 68 61 sl 61
11 ' _ g& 62
12 61 62
13 - -2§' 61 73 63 |
4 . 69 80 73 68
15 59- 66 66 70 4
16 ' : ig L6 .
17 CEY 0
18 = £t iﬁ‘
19 57 55 67
20 83 79 62 58 .
21 43 60 78 - 58 =
22 . 48 55 63 63
23 : N _
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TABLE 73, continued

(Trials 1-24 by Trials 13-18)

APOMORPHINE
| TRIAL ‘
13 1 15 16 17 18
1 . . - o
.2 5 : 2 ,
3 60 g% 25 - _
L 56 59 - 7h 4s 43 59
5 58 50 6L
6 55 65 56 52 63
7 6 69 59 |
8 2? 80 66 . \
9 - 73 73 66
63 .. 68 Zo 22 b .
hR7 - 46 Z
80 . 83 755 - 66
80 - .90 66 62
83 90 ‘ 76 - 76, 57
75 66 76 . 90" 6L
66 62 76 90 78
_ 57 64 78
8 81 7 S
60 80 76 - E% C o
61. 73 81 68 59¢ . 58
: 51 59 - 66 65 - 72

20




TABLE 73, continued

(Trials 1-24 by Trials 19-24)

261

APOMORPHINE
TRIAL
19 20 21 22 23 2L

; 6

2 - 60

3 iﬁ 47 69 67

4 , 66 78 b7
T 59 2_&

6 , : b 55 83 -

7 57 83 4 )

8 25 79 Eg . 48

9 7 62 78 55

10 58 58 70
11 63

12

13 63 68 60 61

14 76 - 82 80 73 51 ¢

15 63 76 76 81 59

16 Lo 48 68 56

17 59 65

18. 58. 72 50
19 . D 79 o

20 63 - 66 '6% _ '

21 79 66 .78 * 60

22 49 69 78 A 72 .
23 , 60 72 ‘ 67
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TABLE 74

Trial By Trial Significant Correlation Coefficients (r x 100)
of LOCOMOTE for the Dependent Measure Event Count -
(Trials 1-24 by Trlals 1-6)

SALINE
TRIAL

T 23y < 6

10

i
N = ONO 0~ (XN, R S VI AV I
&
. . N ’

£\
-

82

[ T
=1 O\\n
IS

N =
o0
4
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TABLE 74, continued

(Trials 1-24 by Trials 7-12)
SALINE

263

\

TRIAL

8 = . .9 - 10

11

12

\0 00~ (O XN, U SNV IR A

B

81

. "




TABLE 74, continued

(Trials 1-24 by Trials 13-18)

SALINE

TRIAL

}_l
OV @~ O EWNF

PR
N~

BRASIRACI AN AL I (G I B [ i et o o S S
EFLWNDFE OO 0~ O\ W

13 14 0 15 16 17 18

" 82

81

84 _
‘ 81 92




TABLE 74, continued.
(Trials 1-24 by Trials 19-24)
SALINE '
=i
TRIAL
19 20 21 . 22 23 -2l
- |
2 68
3 - b
4
5
&
7 70
8
9
10 -7k
i &
12 ) )
13 8 :
14 . 85 ‘75
15 - »
16 81
17 97
18 o )
19 .
20 , { ,
21 Dol o
“22 Lo s |
23 . R 5 o
2k s :
= g’ ¢

D

B
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TABLE 75

Trlal By Trial Significant Correlatlon Coeff101ents (E x 100)
of REAR for the Dependent Measure Event Count L E
(Trlals 1- 2& by Trials 1- 6) %

DS,
«

APOMORPHINE

TRIAL . T,

99 . o9k - on 96 | sk .
99 95 - 9% 95, 81
oh 96 w92 . & . 65

ey T
NP OO O ETWN R

~ .
.

L
W~ O\ B

2
]

55 18288 B Kb3ses

Lt

NN
= OoONO°

NN NN
W

(l
e
ks

I?IH
b
5
g
NN
0O
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- F
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... TABLE 75, continued

S

Ve

(Trials 1-24 by. Trials 7-12)
o gAPOMORPHINE

£267u£'

TRIAL:

L1277 78

BT Lo
.pf5 f.g% )
16 .f90,“\
a7 81
18 %ok [

19 62
20 66 |
21 64

.y
By

Pk e T L
G0 0N O W N ke

SEAEN

ié - 63

22 60
=Y

- 24

80 -

",
o
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. TABLE 75, coéntinued
e

(Trials 1-24 by‘Trials 13-18)

" . APOMORPHINE
. T T o
TRIAL . | *ﬁﬁi g

,. A\
P
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| TA@LE 2.5, continued =

- 269
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Trial By Trial Significant Correlation Coefficients (
he Dependent Measure Event Count

Lo
v ;._-!.';
e

}&$h

Qf REAR for t

| TABLE 76

(Trials 1-24 by Trials 1-6)
SALINE

—

U 270
3

r x 100)
-

TRIAL

= ' ‘ '
OV O3 oMW

1L

2 | 3 . L

s
N .
1y
1O '
<) ’
N
~
N 19
. K
Y
@
”
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»
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~
!
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f v
4
s
a
Caud Al
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e
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TABLE 76, continued

(Trials 1-24 by Trféls 7-12)

Et | SALINE = R ""34¢ﬁy

TRIAL ‘ LA

7 8 9 b.l.O H 11 .12 L

. | Lo g
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TABLE 76, continued

S

f'(Tfiais 1-24 by Trials 13-18)

SALINE

LR  TRIAL '°

ol

12

ij ' - ., v};; 1:’[1 . _J ;“ y \/15 L . ' 16 7 17

i

e

v
Nelo BN RN NU I S CFS
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<
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[CENE
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- TABLE 76‘, continued’

(Trials 1-24 by Trials 19-24)
: " SALINE,...
Mgk
TRIAL

19- 20 21 22 23 24

Tt st B - .
g R

S

o R



- TABLE 77
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Trial By Trial'Significant Correlation Coefficients (r x 100)
of SNIFF for the Dependent Measure Event Count
(Trials 1-24-by Trials 1-6)

- | Y APOMORPHINE
Sk
\

TRIAL  . _
1 2 3 . b 5 ‘féég 6

.1 | 66 °6 6 g ) |

2 , L © 60 : 4

3. 60. . . - 61 58" 68

L ' 61 88 58
-5 . 58 88 , 72

6 . lgﬁ .60 . 58 72 -
T8 BB i
10. - . 55 72 77
i; : ﬁg C @25 80. . _'igw
13 68 s 63 . . 56
14 57 3% 66 %g' ﬁ% 79
15 60 66 é5. | 50 71
16 ;}2 o gg ) 59 73
1g . L6 ke 2% 60 72
1 o N 6L 71 L6
19 59 o 45

21 72 : 50 gz , ' 65
22 bo 54 57 ) 60 2§ 75
23 25 7 = 67 9 69
£=§_¥ P < -05

c=XX: D <« .
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TABLE 77, cogpidued

(Trials 1-24 by Trials 7-12)

APOMORPHINE
s TRIAL
v 8 9 10 11 12
1. 46 L L5 -
B & - &
3 55 57 6L - 55 hg o
5 - ‘ ‘ 72 80 :
5 - ub 78 66 77 66 47
7 . | 65 69 50 2
.8 - 65 Cooa 79 22 é g B
9 % : 79 p - 69 - ;2 g :
. }" 9 xrg ‘ 3
52 ﬁiﬁﬁﬁ 59 L 76R° ' | 25
— T 56 60 o
56 527F 6 s sp o L
68 63 78 - 2% : 2%
71 66 80 SR 81 53
L5 58 63 68
51 6 2 60 )
gg o5 é_g | gﬁ - ok étin }aa
: 79 82, v Ok . .55 - o
65 78 657V L gy &z, =
gé - 52 61 65 6+ 43
. el
Vt‘ - \
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- TABLE 7?;‘éontinued

(Trialé,l—ZM-byITrials 13-18)

APOMORPHINE.

" TRIAL

'_l
h
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18‘

-3 OV W N

2

11
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14
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17
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U
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ok Kl oBe
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66
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. TABLE 77, continued

!

(Trials 1-24 by Trials 19-24) .
APOMQRPHINE" . -

TRIAL

24

[O SN
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TABLE, 78 | | .
Trial gy Trial Slgnlflcant Correlatlon Coefflclents (r x 100)
of SNIFF for the *DePendent Me2aSure Event Count o
(Trials 1-24 by Trlals 1-6) . : ;

SALINE
TRIAL

' SRR S SN, S

7

2
B
s &

)
..(A‘ "- 5 A ) . . . ) - .
, E 5,-) A L
- B 8 RN ) e —
& -~ Z 2 ' - “\y",\ -

S50 03 O B\ Fe
<
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TABLE 78, continued

3 .

7

(Trials 1-24 by Trials 7-12) = - B
SALINE ' |

wy

PRIAL

1Q ‘

WO~ N TWN e

68

Z 8 9




TABLE 78,_coﬁtihued

(Trials 1-24 by Trials 13-18)

SALINE

-

280

TRIAL
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18

(-
ONO O~ O o=
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Wk ow
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TABLE 78, continued -

(Trials 1-24 by Trials 19-24)

‘SALINE

281

TRIAL

_19

20 21 22

27

24

— o
OO O~ o HFuwbek

o
DN

N el N S T g
Q03 O

DD
FLWND-= O

93

68
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TABLE 79

"Trial By Trial Significant Correlation Coefflclents (r X 100)
of GNAW for the Dependent Measure Event Count:
(Trials 1-24 by Trials 1-6)

) APOMORPHINE
' TRIAL
1 2 3 N 5 6
1' 49 .
2 ko 6L 6L 51 61
3 64 94 92 - 96 -
4 64 9y ‘ S 95 98
5 1 92 95 93
6 ‘ gT 96 98 93 .
5 . sk Y Y
’ 25
9 78 70 ‘ 7% g% 77
10 71 89- 79 82 =~ . 8y 82
11 69 49. 85 88 - 91 90
12 - 73 69 78 80 - 78
15 4 \ ‘
14 |
15 70 o 6 59 2
16 - 82. 53 88 gﬂ
17 83 85 89 87
18 oL 79 8k 78
19 | : 7
20 99 ’
21 89 * jg 62 65 62
22 79 : © 5 58 61 59
23 59 ' 63 68 73 65
2L I o 54 60 L7
r=XX: p <« .05
E:XXE\Ep < .01



TABLE 79, continued

(Trials 1-24 by Trials 7-12)

283
4

APOMORPHINE
TRIAL
8 9 10 11 12

l .

1 78 ES 29 73
o2

3 71 79 3% 69

L 78 82 88 78

5 82 87 91 - 80

6 77 82 90 78
Ag' | 4 L6

9 97 52 9%
10 ' 97 96 90
1% %g : 96 96 95
12 Le « 96 90 95
13 .

1L |

15 81 71 7L 83
16 61 77 82 83 77
17 68 80 82 - 87 84
18 - 60 78 78 80 81
19 55 E
20 80 7h 72 75
21 - 95 91 86 90
22 88 - 89 79 79
23 88 91 80 79
2L L6 52 |
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TABLE 79, continued

(Trials 1-24 by Trials 13-18)

APOMORPHINE
TRIAL
13 14 15 16 17 18

1 70

2

3 - r 82 83 val

4 5% 83 85 80

5 5 88 89 84

6 52 84 87 78

7 .

8 - 61 68 60

9 81 77 80 78

10 71 82 82 78
! 74 83 87 80

12 83 77 84 81 ’

r

13

14 . 65 4'v -

15 65 - 52

% 55 36

17 - 49 98 97

18 52 96 97 .

19 75 3

20 72 ' .

21 79 61 . 64 61

22 54 69 66 63

23 55 - 82 77 79

[a9)

73 . . 65 77




TABLE 79, continued

b

(Trials 1-24 by Trials 19-24)
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APOMORPHINE -
. TRIAL |
19 20 21 22 273 24~"

: 99 89 79 59

3 | 58 63

L 2‘2 58 68 S5k

5 65 61 73 60

6 62 59 65 L7

7

8 55 -

9 - 80 © .95 88 . . 88 46
10 74 91 89 91 52
11 72 86 79 80 - .
12 75 90 79 .79
13 75 o

1L . . v Lé
12 72 S 79 N 55 o
16 61 »25 : 82 73
17 64 - 66 77 65,
18 61 63 79 77
19 -

20 91 81 61,

21 91 o 93 86

22 81 - 93 93

23 61 86 93 Lo . 69
24 ‘ . 69 :
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TABLE 80

Trial By Trial Significant Correlation Coefficients (r x 100)
of NOD for the Dependent Measure Event Count
(Trials 1-24 by Trials 1-6)
. . »

APOMORPHINE

TRIAL
1 2 3 L s 6

87 79
79 . 72
47 72 -

NO-0~J O\ EFWwioek
(00
wn




TABLE 80, continued

(Trials 1-24#=by Trials 7-12)

287

APOMORPHINE
TRIAL
7 8 9 10 11 12
1 ' °
2 |
3 ' 57 .
n Ls .61
5 769
6 L
7 Le
L L5]
9 56 .
10 , 56 79 .
11 79 - by
TR o |2
13
1L
15 92 74 ¥
16
17 .
18 7l 52
19
20
21 . 50 92
22
23 51
2h 49 57




TABLE 86, continued -

(Trials 1-24 by Trials 13-18)
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. APOMORPHINE

TRIAL

13

14

16

17

18

\O 00~J o\ fHFwhe

15

[oNe]

& |8

60
46

7

8L
73
47

_42

74

a2

lﬂ\n\l
O
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. TABLE 80, \continugd'

(Trials 1-24 by Trials 19-24) f

APOMORPHINE  .°' L
BRI sV TR
erar o oE

&

20 2k

o

24

L = Y SEEN ]
(\)}—*O\OC?'\] AN f£FWwNoE

‘s
e

‘ 58 k
77 84 73 47

92 . 76

92 o 76
76 . 76 !
- 70 . IA . K

70"
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TABLE 81"

Trial By Trial Significant Correlation Coefficients (r x 100)
~of HEADDOWN for the Dependent Measure Event Count
, (Trlals 1-24 by Trials 1-6) .

APOMORPHINE - o

TRIAL:

.65

65

O O~ Ol

11 69

- 19 70




TABLE 81, continued
(Trials 1-24 by Trials 7-12)
_APOMORPHINE

291

_TRIAL

12

;10

8 9 10 - 11

69

69"

88
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TABLE 81, continued”
(Trials 1-24 by Trials 13-18)
APOMORPH INE
TRTAL . -
13 S 14 15 - 16 ' 17 18
. 1 . ‘\,
2 Ly -
3
6 69
7
8,
9
10
11
12 69
13
14
15
16
17 ‘
18 o
19 53 70
20 : |
21 |
22 ,\"..
23 \;’-,_
24 i .
\\:':
\\ |
‘\ Ei’;
\ _ ;



TABLE 81, continued

(Trials 1-24 by TriFls.l9—24)
APOMORPHINE

293

TRIAL

19

20 21 22 23 oL

)

O O~ . O W N

A
N = O

i
O~J O\ W

NN DN
FWh- O\

70

RN G B N

e A
™ ol s,
d ~.
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TABLE 82

Trial By Trial Significant Correlation Coefficients (r x 100)
of JUMP for the Dependent Measure Event Count
(Trials 1-24 by Trials 1-6)

APOMORPHINE

TRIAL

8l 83
79
o4

F

83 79

Nele LN BN NE RN U SR
=

10 66 78 . 7k
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TABLE 82, continued

(Trials 1-24 by Trials 7-12) .

APOMORPHINE
TRIAL
7 8 9 10 11 12
1
: 66
3 0
=k 78 ﬁg
5
6 74 46
7 51 65 |
8 , 85 62 . 29 55
9 1 85 23 5
10 ¢ 23 62 23. 63
11 79 5 20
12 55 . 63 50
13 65 70 90 5% _
14 58 78 90 L ‘61
15 58 72 86 : 68
16 50 Z3 80 6 62 »
17 : L7 |
18 6% 63 ‘ ‘g?, L7
19 78 52 63
A
21 1
I T
23 7
24 =2 72 58 27




TABLE 82, continued

(Trials 1-24 by Trials 13-18)

296

APOMORPHINE
TRIAL
13 14 15 16 17 | 18 \

1 .

2

3

L

5

6

7 65 58 58 50 ,
8 70 79 72 73 47 62

9 30 98 86 82 L 63
10 50
S #ow B 4 5
12 - | 47
13 87 82 68 L6
14 87 : 95 92 6L 78
15 . 82 95 92 70 87
16 68 92 92 85 89
17 64 70 85 88
18 46 78, 87 . _ 89 88 -
19 70 73 73 - 60 48 57
20 . 58 57 .57 66 82 .
21 65 62 71 . 81 65
22 69 83 82 73 58 73
23 72 92 92 90 76 - 8k
2L 45 52 20 ko6




TABLE 82, continued -

(Trials 1-24 by Trials 19-24)
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APOMORPHINE
TRIAL
19 20 - 21 22 23 24
1
2
3
L
5
6
o7 78 59 64 58 2%
8 %g ‘ 69 72
9 3 74 76 58
10 53 ,
11 61 56 &7
12 51
13 69. 69 72 Ls
14 73 - 58 65 83 92 52
15 73 57 62 82 92 50
16 60 - 57 71 73 90
17 48 66 81 58 76
18 57 59 65 7h 84 ke
19 82 76 91 78 63
20 82 93 77 76
21 76 93 ‘ 71 79 *
22 91 7 - -71 90 80
23 78 26 79 90 53
2L 63 . 80 53
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TABLE 83

Trial By Trial Significant Correlation Coefficients (r x 100)
of -GROOM for the Dependent Measure Event Count
(Trials 1-24 by Trials 1-6)

SALINE

TRIAL

OO~ oMo fbwhoeR
%




TABLE 83, continued

(Trials 1-24 by Trials 7-12)
SALINE

299

TRIAL

10

.12

rd
P
N

e
0~ OV W

PN
F LoD i= O\

= , .

8L

8 2

8l

85

93~
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TABLE 83, continued

(Trials 1-24 by Trials 13-18)

SALINE
TRIAL
13 14 . 15 16 17 18
.
2
3 .
L
5
/'6
7 79
8
9 oo .
10 85 “ 93
11 |
12 76 g
13
1% 76
15 76 80
16 )
17 80
18
19
20 .
21 |
22 70
23 83
24 éz_
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TABLE 83, continued

(Trials 1-24 by Trials 19-24)
SALINE |

301

TRIAL

19 20 21 22

23 . 24

\O 0~ oM fHFwoeE

IO\O:)
®w W

RS
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TABLE 84"

Trial By Trial %ignificant Correlation Coefficients (r x 100)
of INACTIVE for the Dependent Measure Event Count
(Trials 1-24 by Trials 1-6)

SALINE

‘ | TRIAL
I
1 2 3 4 5 6

1 ‘ )

2 | 77 80

2 | 77 80

: £ &

6 .

7 99 99 77 80

8 99 99 77 80

9 - 96 96 71 80

10 o

11

12 ) .
13 ‘

1L 83

15 \ | ™
16 ' . 81

17 - ' '

18 |

19 99 99 77 80

20 83 83 o1 -

21

22 A

23
2L
r=XX: p ¢ .05
r=XX p < .01
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TABLE 84, confimmed .
4 4 \\//

(Trials 1-24 by ﬁrials 7—12)
i

SAﬁ;NE'
_TRIAL
” 8 9 10 11 12
1
2 99 99 96
2 .99 99 96
1
g ' %5 x“ég %@
7 96 o :
8 96
9 96 96
10
11
12
13
1L 76
15 73
16
17 ~— \
18 |
19 - 99 99. 96
20 83 83. 76
21 , 67
S22
23
2h 78 70




TABLE 84, continued

(Trials 1-24 by Trials 13-18)
SALINE

304

TRIAL

13

18

\O Co~1 o HFwWwN e

14 15 16 17

81/

84

89
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TABLE 84, continued

(Trials 1-24 by Trials 19-24) °
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SALINE
TRIAL \
19 20 21 22 '231 o
1 .
2 " 99 83
F 83
5 .%% 91
6 " . . {-'
7 99 83 ol
8 99 83 e
9 96 76
10 , 67 3
12 ’ 70"
13 ’ |
14 89
15 <
16
17
.18
19 83
20 - 83
21
22
23
24




TABLE 85

ANOVA Table for LOCOMOTE .(Event Duration)
‘HIGH versus LOW LOCOMOTE - APOMORPHINE

Source a MS F D
G (group) 1 ‘ 651.19 27.92 .001
Sw (subject) 14 ’ 23.32
T  (trial) . 23 23.22 - 8.73 .001
G X7 ' 23 4.82°  1.81 .01k
TSw : 322 - 2.66
NOTE: GCroup 1 = High Locomote /
.Group 2 = Low Locomote
TABLE 86
ANOVA Table for REAR (Event D&ration)
HIGH versus LOW LOCOMOTE - AEQMQRPHINE
Source af MS F b
G (group) 1 649 . k5 . 2.22 ns
Sw (subject) 14 : 292.16
T (triai) 23 Q/ 36.14 L.36 .001
GXT 23 22.47 2.71 .001
TSw ' 322 8.29




TABLE 87

1

ANOVA Table for SNIFF (Event Duration)
HIGH versus LOW LOCOMOTE - APOMORPHINE

307

Source af MS F P
G (group) : 1 884.53 6.57 +,022
Sw (subject) 14 ' 134.55
T  (trial)- 23 25.01 3.97 .001
GXT 23 L 17.83 -2.83 . 001
TSw 322 ©6.29
NOTE: Group 1 = High Locomote
Group 2 = Low Locomote °
TABLE 88
ANOVA Table for GNAW (Event Duration)
HIGH versus LOW LOCOMOTE - APOMORPHINE
Source ., afr - MS F . P
G (group) 1 1369.67 9.49 .008
Sw | (subject) 14 14438
T  (trial) 23 L7 Ll 6.48 .001
GXT ; 23 41.87 5,72 .001

. TSw | o322 7.3




TABLE 89

ANOVA Table for NOD (Event Duration)
HIGH versus LOW LOCOMOTE - APOMORPHINE

308

' Source daf - MS F P
& .
Sw (subject) 14 ' 23.39
T  (trial) : 23 : 60.58 8.77 .001
GCXT ’ 23 8.36 1.21 ns
TSw 322 6.91
NOTE: Group 1 = High Locomote
Group 2 = Low Locomote
TABLE 90 .
_ ANGVA Table for HEADDOWN (Event Duration)
HIGN versus LOW LOCOMOTE - APOMORPHINE
Source . daf . MS F P
G (group) 1 1.09 5,61 .033
Sw (subject) 14, +19
T  (trial) 23 .28 2.58 .001
G XT | 23 "oL2s 2.32 ,001

TSw 322 L W11

——
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TABLE 91

ANOVA Table for LOCOMOTE (Event Count)
HIGH versus LOW‘LOCOMOTE — APOMORPHINE

Source \' ' af MS . F . P
G v(grdupi 1 107501.50 33,69 .o01
Sw (suﬁject) 14 3191.08
T (trial) ‘ 23 3316.22 - 7.94 .001
GXT ' 23 1069 .24 2.56 .001
TSw ' 322 417.84

~ NOTE: Group 1
Group 2

High Locomote
Low Locomote

TABLE 92

ANOVA Table for REAR (Event Count)
HIGH versus LOW LOCOMOTE - APOMORPHINE

Source - daf - - MS F P

e (group) . 1 12.04 .06 ns
Sw (‘subject) 14 209.04

T (trial) ‘23 36,21 ~ 2.88 .001

GXT 4 23 9.05 72 rs

TSw _ 322 12.57




TABLE 93

ANOVA Table for SNIFF (Event Count)
HIGH versus IOW LOCOMOTE - APOMORPHINE

310

TSw J 322 20.63

Source af MS . F )
G (group) 1 86851.00 56.40 ,001
Sw (subject) 14 1539.87
T (trial) - =~ .23 958.70 6.35 .001
G XT 23 395.78 2.62 001"
TSw , 322 150.98
NOTE; Group i = High Locomote
Group 2 = Low Locomote
TABLE 94
ANOVA Table for GNAW (Event Count)
HICH versus LOW LOCOMOTE - APOMORPHINE
Source ' darf uS F b
¢ (group) 1 3185.51 7.81 .01k
Sw (subject) 14 , 407-97
T  (trial) 23 131.07 6.35 .001
G X & E 23 121.54 . 5.89 .001




TABLE 95

ANOVA Table for NOD (Event Count)
HIGCH versus LOW LOCOMOTE - APOMORPHINE

311

G

Source arf o MS F P
G (group) ‘ 1 10.01 .10 ns
Sw (subject) 14 94,71 “
T  (trial) 23 206.79. 7,41 .001
G XT 23 W92 1.61 . 040
TSw 322 27.93
NOTE: Group 1 = High Locomote
Group 2 = Low Locomote
TABLE 96
"IVA Table for HEADDOWN (Event Count)
HIGH versus LOW LOCOMOTE - APOMORPHINE
Source af MS F jo}
(group) 1 ' 1.26 S 1.52 ns
Sw (subject) 14 _ .83
T (trial) 23 1.36 3.90 .001
GXT | 23 ‘ .80 . 2.28 .001
TSW |

322 «35




TABLE 97

ANOVA Table for JUMP (Event Count)
HIGH versus LOW LOCOMOTE - APOMORPHINE

312

Source daf MS “ F o,
G  (group) 1 - 14.26 .26 ns\J
Sw (subject) 14 53.92
T (trial) 23 ' 16.40 3.99 001
G XT 23 | 2.32 .56 ns
TSw 322 b,11

NOTE: .Group 1
Group 2

High Locomote
Low Locomote



313

TABLE 98

{

t-TESTS Between HIGH and LOW LOCOMOTE Groups on
Each Trial for LOCOMOTE (Event Duration)

Trial - P
1 5.46(1,14) ‘035 )
2 8.14(1,14) ' .013
3 19.89(1,14) - .001
4 v 21.37(1,14) . .001
5 5.95(1,14) .029
6 10.51(1,14) .006
7 9.67(1,14) ‘ .008
8 15.24(1,14) .002
9 j 16.90(1,14) .001
10 14.36(1,14) .002
11 67 . ns
12 .50 ns
13 3.73 ns
14 14.22(1,14) .002
15 13.32(1,14) .003
16 2.75 ns
17 L4.05 : ns
18 3.45 ns
19 5.55(1,14) <034
20 12.08(1,14) .004
21 22.07(1,14) .001
22 23.99(1,14) ‘ .001
23 12.05(1,14) 004

24 .80 ns
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TABLE 99

1-TESTS Between HIGH and LOW LOCOMOTE Grod%é on’
Each Trial for REAR (Event Duration).

Trial t P
1 .25 - ns
2. .01 ns
3 .11 ’ ' ns
L .29 2 ns
5 1.34 . ns
6 2.25 ; " ns
7 2.31 ns
8 3.01 ‘ ' ns
9 1.26 ' ns

10 .09 . ns
11 1.20 . ns
12 1.45 ns
13 2.64 ns
14 2.79 ns
15 3.23 . ns
16 1.94 ' : ns
17 96 | ns
18 2.25 . ns
19 1.96 : ) ns
20 - 3.15 ns
21 4,00 . ns
22 5.08(1,14) : LOol1
23 3.13 ns
24 2.83 ns




x
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TABLE 100

t TESTS Between HIGH and 'LOW LOCOMOTE Groups on
Each Trial for SNIFF (Event Duration)

+ Trial t ho) : /(
1 .03 ns
2 2.02 ns
3 6.41(1,14) ‘ 024
i 11.95(1,14) . 004
5 9.10(1,14) : ©.009
6 Lo.oh(1,14) .001
7 .00 ‘ . ns
8 4 1.08 ’ " ns -
9 4.22 ns

10 . 5.31(1,14) .037
11 4.93(1,14) 043
12 2.16 . ns
13 oL ns
14 .12 ns
15 1.84 ns
16 5.48(1,14) .035
17 4,30 ns
18 6.78(1,14) ' .021
19 11 -+ ns
20 .60 i ns
21 .66 ns

N
N

:29(1 14) - .037
.15 ns

NN
TW
Wl -




TABLE 101

316

t-TESTS Between HIGH and LOW LOCOMOTE Groups on

Each Trial for GNAW (Event Duration)

>

Trial t D
1 2.07 - ns -
2 4,31 4 ns
3 9.06(1,14) .009
L 15.71(1,1L) .001
5 9.20(1,14) .009"
6 14.18(1,14) .002 .
7 1.00 ns
8 ©1.63 ‘ns
9 b.95(1,14) 043

10 6.36(1,14) 024
11 7.42(1,14) .016
12 - 3.93 ns

13 1.00 ns.

14 1.00 ns

15 1:32 o ns

16 6.29(1,14) 025
17 5.78(1,14) 031
18 3.72 ns

19 .00 ns

20 .00 ns

21 3.30 ns

22 1.26 ns

23 3.32 ns

24 5.90(1,14)

+ 029




E—TESTS Betwe'en HIGH and LOW LOCOMOTE Groups on.
Each Trial for NOD (Event Duration)

TABLE 102

Trial t P
1 1.50 - ns
2 7.58(1,14) .016
3 1.76 ns
4 .00 ° ns
5 .03 ns
6 .32 ns
7 2.16 ns
8 2.04 'ns
9 .06 ns.
10 L2 ns
11 3.06 - . ns
12 .12 ‘ns
13 .00 ns
14 2.32 ns
15 2.32 ‘'ns
16 .00 ns

17 .84 ns
18 .00 ns
19 .00 ns
20 1.39 ns
21 72 - ns
22 .58 ‘ns
23 1.98 ns
24 . 09 ns

317



318

TABLE 103

t-TESTS Between HIGH and LOW LOCOMOTE Groups on
Each Trial for HEADDOWN (Event Duration)

Trial hd jo)
1 . 2.72 . . ns -
2 1.00 ) ns
3 .83 . ns
L .00 ns
5 .00 ns
6 ©1.00 ns
7 02 . . ns
8 1.00 . ns
9" .00 .  ns
10 .00 ) ns
11 .00 / . ns
12 .00 ' : ns
13 8.27(1,14) S ..012
14 2L ns
15 1.00 B ns s
16 .00 “ns ////
17 - .00 ns
18 .00 ns ( .
B \ —
19 1.25 : ns - .
20 .00 ns
21 .00 ~ ns
22 .00 ns
23 1.00 " ns
24 2.33 ' . ns._




t-TESTS Between HIGH and LOW LOCOMOTE Groups on
Each Trial for LOCOMOTE (Event Cot¥nt)

TABLE 104

‘Trial t - P
1 1.09 ns
2 9.75(1,14) .008
3 23:52(1,14) .001
-4 39.99(1,14) .001
5 3.50 ' ns
6 21.73(1,14) 1,001
7 5.87(1,14) .030
8 16.84(1,14) .001
9 8.24(1,14) 012 .
10 15.23(1,14) .002
211 3.05 ~ NS
12 1.49 ns
13 7.80 014
14 17.13(1,14) . .001
15. 24,21(1,14) .001
16 4,20 . ns .
17 S ho13 . ns
18 8.46(1,14) .011
19 4,04 - ns -
20 16.59(1,14) .001
21 31.63(1,14) .001
22 Cb3.11(1,14) .001
23 15.24(1,14) .002
24 3.70 ns

319



t-TESTS Between HIGH and LOW LOCOMOTE Groups on

TABLE 105

FEach Trial for SNIFF (Event Count)

Trial . p
1 4,36 ns
2 10.94(1,14) .005
3 23 24(1,14) .001
4 10.36(1,14) 006
5 12.51(1,14) .003
6 39.40(1.14) - .001

7 o 9.97(1,14) .007
8 - 37.71(1,14) .001
9 . 42.45(1,14) - - .001
10 22.50(1,14) .001
11 11.09(1,14) .005
12 . 2.53 ns -
13 - 18.50(1,14) .001

14 24.84(1,14) .001

15 34.17(1,14) .001
16 16.85(1,14) .001 .
17 12.98(1,14) .003
18 13.62(1,14) - .002
19 5.90(1,14) .029
20 21.42(1,14) .001

21 40.78(1,14) .001
22 50.08(1,14) 001
23 22.34(1,14) . 001 .
24 7475(1,14) 0157

58]
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TABLE 106
|

t-TESTS Between HIGH and LOW LOCOMOTE
Fach Trial for GNAW (Event Count)

Groups on

~

Trial T P
1 2.33 ns
2 3847 ns
3 7.89(1,14) 014
4 13.72(1,14) .002
5 8.17(1,14) .013
6 12.94(1,14) .003
7 1.00 ns

'+ 8 - 1.26 ns
9 o~ L.37 ns

10 L.69(1,14) . 048
11 6.90(1,14) .020
12 4,11 ns
13 1.00 ns
14 1.00 ns
15 1.21 ns
16 ‘ 4.51 ns
17 L,68(1,14) .048
18 - 3.63 ns
19 ., . .00 ns
200 - .00 ns
21 . 2.80 , i ns
22 . ) 1.00 o ' ns
23 T .2.23 et ns

ns

214’ « 4-31
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- t-TESTS Between HIGH and LOW LOCOMOTE Groups on
Each Trial for NOD (Event Count)

TABLE 107

Trial "’ hq P
1 1.96 ns
2 8.11(1,14) .013
3 .08 ns
4 1.02 ns
5 .21 ns
6 .23 ns
7 1.75 ns
8 1.91 ns
9 41 ns
10 1.60 ns
i1 4.28 ns

12 .00 L. ns
13 .00 ‘ns
14 1.58 ns
15 1.39 ns
16 .15 ns
17 1.07 ns
18 .05 ns
19 - .00 ns
20 1.00 ns
21 1.07 ns
22 .34 ns
23 .08 ns
24 .31 ns

322



TABLE 108

Group Means(SEM) (Event Durétion)

HEADDOWN

o

Group

Behavior High Locomote Low Locomote
’Locdmogg 8.75(.20) 6.16(.15)
REAR 2.51(.62) 5.11(.43)
SNIFF 15.57(.15) 12:54(.14)
GNAW 1.13(.04) T L4.,90(.41)
NOD 2.75(.22) 3¢06(.27)
1.14(.29) 1.03(.14)

323



TABLE 109

Group Means(SEM)' (Event Count)

 JUMP

Group
. Behavior ‘High Locomote Low Locomote
LOCOMOTE 61.3(2.5) 27.8(1.5)
REAR 2.2(. .4) S 2.6( .3)
SNIFF 54.5(1.3) 29.4(1.2)
GNAW L2( 1) 5.9( .7)
"NOD 3.6( .5) 3.2( .6)
'HEADDOWN 2( .1) L 1( .i)
8( .2) 1.2( .2)

324
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 TABLE 110
Trial Means(SEM) of LOCOMOTE (Event Duration)
(collapsed across sessions) - APOMORPHINE

Gfoup

High Locomote

Trial

Low Locomote

PN SN NN TN N NSNS TN TN

cccccccccccc

— NN N0 D00 O

\

e e e e s R A N g

e P P P P P P

13
14
15
16
17
18
19
23
24

20
21
22
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Y

Low Locomote

Group

TABLE 111

e i e et e s e e

High Locomote

Trial Means(SEM) of REAR (Event Duration)
(collapsed across sessions) - APOMORPHINE

o A s NS

Trial

WO NN NN

e e e s s

13
1\14-
15
16
17
18

B N e T

O 0 © =W
O ¥ N O

e N e e N S

19
20
21
22
23
2L




Trial Means(SEM) of SNIFF (Event Duration)
(‘collapsed across sessions) - APOMORPHINE

TABLE 112

Trial High Locomote Low Locomote
1 15.80( .41) 15.94( .65)
2 15.63( .57) 14.18( .83)
3 14.48( .73) 10.61(1.35)
4 14.30(1.01) 8.06(1.49)
5 14.19(1.31) 8.32(1.44)
6 15.97( .58) 7.91( .98)
7 15.25( .63) 15.24( .76)
8 15.65( .52) 14.35(1,.14)
9 15.83( .52) = 12.77(1.39)
10 15.78( .59) 12.22(1.43)
11 15.26( .91) 11.99(1.16)
12 16.73( .70) 14.76(1.15)
13 14.05( .72) 13.78(1.22)
14 14.92( .53) 14.43(1.32)
15 ° 16.02( .39) 13.31(1.96)
16 16.18( .58) 11.61(1.86)
17 17.02( .22) 12.98(1.93)
18 17.22( .26) 13.36(1.46)
19 vo14.,27(1.35) 13.63(1.58)
20 14.,97( .70) 13.17(2.22)
21 15.76( .51) 12.92(2.15)
22 16.04( .23) 11.73(2.31)
23 16.18( .32) 11.00(2,23)
16.24( .87) 12.61(1.853)

N
S =
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TABLE 113

Trial Means(SEM) of GNAW (Event Duration) . .
(collapsed across sessions) - APOMORPHINE

Group

Low Locomote

High Locomote

Trial

—
OMNITNO T OONHOY
O NTFFTOOW O~
A NN NN NN NN
N Nt N s Mt N N Nt S e
VNOHDF OO0 M
VONMTH OO NI
AN O NN O W
~—i 1
%

— A N\ WO

OND ON MO N
O-MO N

AN NN
e e e e s
OO O OO
O N0 Ny

13
14
15
16
17
18

AN TN TN TN TN TN

OO OO MO
OO N0 D~

i
Nt S e et e e
O O N0
OOV MNONN

N PN P P

N e e e e

19

20
21
22
23
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Group
Low Locomote

TABLE 114
High Locomote

Trial'Means(SEM)'of NOD (Event Duration)
(collapsed across sessions) - APOMORPHINE

Trial

llllllllllllllllllllllll

— N N\ VYWO O-00 O

12
13
14
15
16
17
18
19
20
22
23
2L

21
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TABLE 115

Trial Means(SEM) of HEADDOWN (Event Duration)
(collapsed across sessions) - APOMORPHINE

Group

Low Loéomote

High Locomote

Trial

llllll

— N\ N0

FTNNTN NN

.......

13
14
15
16
17’
18

-------

22
23
24

19
20
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TABLE 116

Trial Means(SEM) of LOCOMOTE (Event Count)
(collapsed across sessions) - APOMORPHINE

——

Group

Trial High Locomote Low Locomote
1 L, 6( 5.1) 36.8( 5.5)
2 53.6( 7.4) S 28.4( 3.2)
3 50.9( 6.1) 20.4( 1.4)
i 46.6( L4.4) 17.1( 1.5)
5 38.9( 6.3) 22.9( 5.8)
6 31.3( 4.1) 10.8( 1.7)
7 63.6( 7.3) 40.3( 6.3)
8 67.6( 8.9) 28.5( 3.4)
9 75.9(16.2) 28.5( 3.2)
10 62.6( 6.2) 30.5( 5.4)
11 59.6(18.0) 26.0( 6.9)
12 24.8( 5.3) . 16.8( 3.8)
13 110.3(15.7) 49.6(15.0)
14 88.9( 8.3) 35.4( 9.9)
15 72.6( 5.4) 28.1( 7.3)
16 56.0( 4.9) 33.1(10.0)
17 47.9( 4.8) 27.8( 8.7)
18 45,1( 6.8) 22,00 3,8)
19 83.8(17.7) 41.4(10.5)
20 ©104.3(13.6) 38.9( 8.5)
21 71.4( 8.1) 20.9( 3.9)
22 74.8( 6.7) 17.9( 5.5)
23 . 60.9( 7.4) 24.1( 5.8)
2L 35.9( 6.3) 21.3( 4.3)
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Low Locomote

Group

TABLE 117
High Locomoté

(collapsed across sessions) - APOMORPHINE

 Trial Means(SEM) of REAR (Event Count)

Trial
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Group
Low Locomote

'TABLE 118
- High Locomote -

Trial Means(SEM) of SNIFF (Event Count)
(collapsed across sessions) - APOMORPHINE

Trial -
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NE

Group
Lew Locomote.

TABLE 119
High Locomote

(collapsed across sessions)k—'APOMORPHI

Trial Means(SEM) of GNAW (Event Count) .

Trial
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5

TABLE 120"
Trial Means(SEM) of NOD (Event Count)

(collapsed across sessions) - APOMORPHINE

Group

Low Locomote

Trial

High Locomote
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TABLE 121

Trial Means(SEM) of HEADDOWN (Event Count)
(collapsed across sessions) - APOMORPHINE

Group !
Trial High Locomote Low Locomote
1 H(04) .0
2 -O nl('l)
3 6(06) 21(.1)
L .0 .0
5 o .0
6 1(41) .0
7 1(.1) .5(.3)
8 1(.1) .0 s
9 .0 .0
10 .0 - .0
11 .0 .0 .
12 .0 J1(.1) ‘
1 2.3(.8) L)
B 1(.1) J1(.1)
15 .0 J1(.1)
16 .0 .0
17 .0 .0
18 .0 .0
19 A(.3) .8(.6)
20 -0 .0
21 .0 .0
22 .0 .0
23 6(.4) .0
U .0 . .0
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TABLE 122

Trial Means(SEM) of JUMP (Event Countj

(collapsed across sessions) - APOMORPHINE

Group

Low Locomote

High Locomote

Trial

O N WO

.

PTNSTNSTN NN N NSNS N AN N FTN NN N N

e e N S S

N e M N S

NN ~~
O O
et e

13
14
15
16
17
18

N e e e e

NN TN TN NN

N e N S N

19

20
21
22
23
24

A




338

TABLE 123

Values of T for Pretest/Posttest Reactivity
to Four Stimuli Across Sessions (Wilcoxon
Matched-Pairs Signed Ranks Test)

- APOMORPHINE:

Stimuli
Session Poke Brush .. Noise Lift
1 35(N=12)  17(N=9) 11(N=9) 36(N=12)
2 . 67(N=14) 6(N=3) O(N=4) 7(N=9)
3 13(N=7)  5(N=6) 23(N=9)—.. 2(N=3)
kb 8(N=5) 3(N=5) 5(N=9)* 3(N=6)
*p < .05

TABLE 124

Values of T for Pretest/Posttest Reactivity
to Four Stimuli Across Sessions (Wilcoxon
Matched-Pairs Signed Ranks Test)

SALINE:

\Stimuli
Session -+ . Poke Brush .- Noise Lift
1 - 13(N=7) O(N=8)* Qoa=) 6(N=6)
2 2(N=2) 0(N=1) 0(1i-6)*  4(N=5)
3 , 1(N=1) o(N=oj 2(i ) - 1(N=2)r
b 3(N=2) 0(N=0) 0(N=2) 7(N=5)

*p < .05



TABLE 125

Values of U for Apomorphine Versus
Saline Group Reactivity to Four
Stimull Across Sessions - PRETEST
(Mann-Whitney U-Test) -

339

Stimuli
Session Poke Brush Noise Lift
1 78(m=23) 33(m=20)*  139(m=24)  165(m=L40)*
(n=10) (n=11) - (n=9) (n=19)
2 53(m=21) 91(m=21) 87(m=20) 98(m=25)
(n=9) (n=9) "(n=9) (n=12)
3 69(m=20) 72(m=20) 34(m=21)% 50(m=28)*
(n= 8) (n= 8) (n= 8) (n= 8)
L 84(m=19) 72(m=19) 89(m=20) 101 (m=24)
(n=9) (n=9) (n= 9) (n=10)

4

!

: *p 4 ,05

'\
{
|

\



TABLE 126

Values of U for Apomorphine Versus
Saline Group Reactivity to Four

(Mann-Whitney U-Test)

" Stimuli Across Sessions - POSTTEST

340

Stimuli_
Session Pbke Brush Noise Lift

128(m=21) 84 (m=20) 96(m=21) 180(m=34)

(n= 9) (n= 9) (n= 9) (n=15)

89(m=21) 85(m=20) 37(m=21)* 153(m=26)

(n= 9) (n=9) (n=9) (n=11)

67(m=19)  67(m=19)  62(m=19) 53(m=2ls)

(n= 8) (n= 8) . . (n= 8) (n= 8)

104(m=17) 67(m=17)  59(m=17) 72(m=21)

(n= 9) (n=9) (n=9) (n=9)
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‘ TABLE 127

RELIABILITY ‘
Agreement Matrix for Kappa Coefficient: INTERJUDGE

Test 1
‘ . 1 T .. 2
Behaviors | Q W. G ? Y pil
Q 12 3 15/120=.125
‘ W ' 5 3 8/120=.067
Test 2 G 3 68 2 2 75/120=.625
7 | | 2 » 2/120=.017
Y A ' 3 17 20/120=.167
pi2 .125 042 .642 .033 .158
" Po = 104/120 = .867 Pc = 447
Kappa = (.867-.447)/(1-.447) = .759

1Q=Locomote
. W=Rear
G=Sniff
T=Groom
Y=Inactive

2pi1=Proportions of total entries for test 1
pi2=Proportions of total entries for test 2

Po=Proportion of agreement
Pc=Proportion of chance agreement



TABLE 128

RELIABILITY

Agreement Matrix for Kappa Coefficient: TEST-RETEST

3h2

Test 1 |
Behaviors1 Q W G T Y R pil2
Q 8 -8/125=.067
W L 4/120=.033
e > 84 1 87/120=.725 "
Test 2 .
T 1 2 3/120=.025
Y o 7 7/120=,058
R 1 3 7 11/120=.o92
pi2 .092  .033 .733 .017 .087 .058
Po = 112/120 = .933 © Pc = .547
Kappa = (.933-«547)/(1-.547) =

1Q=Locomote
W=Rear
G=Sniff
T=Groom
Y=Inactive
R=Turn’

2pil=Proportions
‘pi2=Proportions

Po=Proportion of
Pc=Proportion of

852

of total entries for test 1
of total entries for test 2

agreement

chance agreement



