The quahty of thls mlcroflche is heavnly dependent'/;j‘-

" upon ‘the quality of the ‘original thesis submitted for

microfilming. *Every- effort “has béen made to ensure

,: the. hlghest quallty of reproductlon possnble

L Ifepages are mussnng, contact the unwerslty Whnch
granted the degree . .

Some pages may have mdlstmct pr‘mt especnally

_if the original- pages were typed with a ppor typewrlter '
:rlbbon or. |f the umverssty sent us a poor photocopy

. Prevnously copynghted matenals (Journal amcles
pubhshed tests, etc. ) are not fllmed '

~ X . : ., A

Reproductlon m full or m part of thns fllm is gov-
: ,erned by the Canadian Copyright Act, R.S.C. 1970,
~c. €-30. Please read the’ authonzatnon forms wh:ch
‘ accompany thqs thesns . :

. ST
t. . L

‘ THIS DISSERTATION
HAS BEEN MICROFILMED
EXACTLY AS RECEIVED

NL-339-(r. B2/08)

~ R : SRR e

v CANADIA\NTHE§ES ON %ROE!GHE. | R
- THESES CANADIENNES‘SU}R- MICROFICHE - o
R A \_\ ' {\
S PR, FEI TR e
' .* Natlonal lerary of Canada L B!blnothéque Rationale du Canada
Lo Colleet:ons Development Branch v -,Dlrect»on du. developpement des eollectuons v » o
“ Canadlan Theses on "Servme des théses danadlennes LT 5 o L L
Microfiche Service , L sur mncroflche B W ‘ B Yo
g '.\Ottawa Canada e ' '.‘j\_‘ -~
. KA ON4- )
- . o S T f_\ A
R NOTICE AVIS s

. La quallte de cette mtcroflche depend grandement de
~la qualité de Ta thése soumjse au: mlcrofnlmage Nous ,
-avons tout fait’ pour assurer une; quahte supeneure '
de reproductlon G .

S’ll manque des pages veu\ez communiquer"

' avec I umversnte qut a confere le grade

La.- qualtte d'lmpresslon d,e certames pages peut

- laissér:a-désirer, surtout si Ies pages orugmales ont été

dactylographlees a. l'aide d' un ‘ruban usé ou si V'univer-

. 8ité nous a’fait’. parvenlr une . photocople de mauvalse'»'
gquallte ‘

Les documents “qui- font deja lobjet dun drout i

d’auteur ‘(articles de revue, examens publnés etc) ne
sont pas mlcrofllmes : o :

-»,-1

La. reproductlon meme partuelle de ce; mlcrofllm

est soumise-& la Loi- canadlenne sur le dl’OIt d‘auteur :

SRC 1970, c. CSO Veunllez prendre .connaissance des’

'_ formules d’ autonsatlon qun accompagnent cette these

L

LA THESE A ETE
MICROFILMEE TELLE ‘QUE
NOUS L AVONS RECUE

Y



: ‘i‘ '\— Q(

X .* : ‘ -Natlonal lerary - Blbllothé%ue natnonale
o of Canada - - du.Canad

' Canadlan Theses Duvnsuon Dwnsuonﬂes theses canadlennes

" Ottawa Canada

K1AON4 o 63897 K .' »

-

L 0-3/5-15928-X

S

PERMISSION TO MI¢ROF]LM —_ AUTORISATION DE MICROFILMER

. Please pnnt or. type — Ecnre en Iettres moulees ou dactylograph:er

Full Name of Ruthor-— Nom complet de I auteur o

HP\LL urd C ch

“Date of Brrth — Date de nalssance

Nov. \8, 1486 -

“Country of Bilth — Lieu de naissance -

A Pe.rmanent Address ——'Résidence fixe

" «év' leo KNOTTwoob Qoﬁb MORTH

,HoNG'v ¥ONGy

e

EdMoNTON, AEERTA - T(oK 3N6

Tltle of Thesus — Tltre de 1a these

DIFF—ERENT N_ EFFECI‘S oT— Two eaaoronw ,[)EpLeTops
oN P«Pomofapume rn'buce’b Beeewogs

e 0

‘Unlversny—Unlversné s ‘ “"

UNWN, OF m_eeem CN’noNTbN At:rv\

Degree for whlch thesrs was presented — Grade pour quuel cette these tut presentée 'f oo .

MSC.

Year this degree conferred — Année d’ obtentlon de ce grade '

\Ct% 5

Name of Supervrsor — Nom du dlrecteur de these

DR C\—\M BECK

Permission is ‘hereby grantedto the NATIONAL LIBRARY OF
CANADA to mlcrofnlm this: thesis and to lend or sell coples of .
.the film.

" The author reserves other pubhcatlon rlghts. and’ nerther the
- thesis. nor extensive" extracts from it may be printed or other-
wise reéproduced wuthout the author s written perrmss:on

~

\

i
;

L autorlsatton est par la présente,\accordée ala BIBLIOTHE
. QUE NATIONALE DU-CANADA de microfilmer cette th/ese et de
préter ou de: vendre des exemplalres du film, -

L auteur se réserve les autres droits de publlcatlon er la: these ‘

“ni de longs extraits de celle-ci ne doivent &tre i primés: ou
. autrement reproduns sans l'autorisation ecrlte de l'auteur.

» Dateﬂ

Ol 21,1983

Signature_ ‘

NL-91 (4/77) .

S < e A S f e



- THE UNIVERSITY OF ALBERTA

leferentlal Effects of Two. Seﬁov,w”n'Depléyfrs on -

: Apomorph1ne Induced’ Behav1ors

| : 5&
1'/ . Héh'ﬁin"Chow -
N S ’
Eiﬁ"
! A THESIS |

SUBMITTED TO THE FACULTY OF GRADUATE ‘STUDIES AND RESEARCH
IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE

OF MASTER'OF SCIENCE

At . S o S
' DEPARTMENT OF PSYCHOLOGY
' < ' »
¢ ////"
EDMONTON, ALBERTA &
 _SPRING,1983 = . -



THE UNIVERSITY OF ALBERTA . gf\3e~ =

| RELEASE Foﬁu | e
NAME oF AUTHOR “f,Hau Lin Chow f?b.g’
TITLE OF THESIS D1fferent1al Effects of ;o Serotonln

t

_EfDepletors on Apomorphlne Induced

: ;;". EMBehav1ors

g DEGREE EOR WHICH THESIS WAS PRESENTED Master of Sc1ence )

YEER THIS DEGREE GRANTED ' Sprlng 1983 | _
SRR Perm1551on is hereby granted to THE UNIVERSITY OF
ALBERTA LIBRARY to reproduce 51ngle copies of thlS
‘ the51s and to lend or sell such cop1es for prlvate;.
scholarly or sc1ent1f1c research purposes only

The author reserves other publlcatlonvtlghts, and

ne1ther the ‘thesis nor extensive extracts from 1t may

be prlnted or otherwlse reproduced w1thout the author s

wrltten perm1551on.

3

(SIGNED) ¢
'PERMANENT ADDRESS.T

S AR '_ .....65?./(mt'wmfm( A/prfA

 Emobo,.. Albeda. ...

TéK..6./\/6.....;......,.,_.,

DATED - Lﬂfxulﬁréki...jggﬁ ; o : d o



THE UNI VERSITY os' ALBERTA L
s

: FACULTY OF GRADUATE STUDIES AND RESEARCH ','
The unders1gned certlfy that they have ﬂnad and

4

"recommend to the Faculty of Graduate Studles and Research

Cea

. for acceptance, a the51s entltled D1fferent1al Effects of

‘."Two Seroton1n Depletors on Apomorph1ne Induced Behav1ors N

asubmltted by Hau L1n Chow 1n part1al fulfllment of fhe

'.requ1rements for the degree of Master of Sc1ence.s;;ff o

....', o
\ o

“..._.v.‘biio... -on--oo"'_o

Superv1s-r'

,.\[




N A
N R

' B ) i Abstract vm- 3?5

LNRE

Behavrors of adult male - rats (120 Sprague Dawley) 1n open

4\/ S L 4

f1eld alone and soc1a1 cond1t10ns were used to 1n§estlgate:'
‘“ﬁhthe dlfferentlal effects of two 5 HT depletors,
;fp—chlorophenylalanxne (p—CPA) and p—chloroamphetam1ne

rf(p-CA) on Apomorphlne (Apo)—lnduced behav1oral 5yndrome.llﬁlir
'fadd1tron to the hyperactlvxty and ste;eotypy components,‘q‘ d
.?"ﬂ,ﬁprel1m1nary studles 1nd1cated that tH@,Apo behav1oral effect'

El

‘:mlght 1nclude a component of hyperreact1v1ty Apo acts : _ }

'ﬂcentfglly as a dopamlnerglc agonlst "but - 1t secondarlly‘also'frm

“actlvates the 5~HT system. It was hypotée51zed that there ~

':would be fewer number of funct1onal 5= HT neurons in a p—CA
pretreated an1mal than 1n a p-CPA pretreated one because

p-CA. depletes S-HT by neuronal destructlon whlle p- CPA R

“depletes 5~ HT by blockage of the enzyme tryptophan ‘_ _1_

| hydroxylase.lslnce Apo seems to actlvate the 5 HT system via

1ntact 5 HT neurons, ap Apo challenge would be less DR

ettectlve 1n actlvatlng the 5- HT system in a p CA pretreated
‘anlmal than Apo could in a p—CPA treated one. It was o
;preq%cted that although both pP-CPA -and. p CA pretreatments‘,
»would potentlate all aspects of Apo- 1nduced behav1orf'p-CA
pretreatment would show greater potent1at1on than would
p-CPA, These pred1ct1ons were part1ally conflrmed p—CPA
ppretreatment potentlatéd aspects of . stereotypy w1thout
alter1ng e1ther the hyperact1v1ty or the hyperreact1v1ty
,effects of the Apo. p CA pretreatment on the: other hand

potent1ated both Apo- 1nduced hyperact1v1ty and

iv:



'hjhyperreact1v1ty but 1t also suppressed aspects of
p_stereotypy The p0551b1e underly1ng causes for th1s

dlfferentlal potent1at1on were d1scussed arr1v1ng at theﬁ

_Ao

'conclus1on that there mlght be a d1fferent1a1 }ﬂfjr‘f.j ;Jf

bjyneuroanatomlcal depletlon pattern of 5 “HT by p-CPA and p-CA

The study also presented a- more comprehens1ve paradlgm

”ujtﬂfor the assessment of the’ Apo behav1ora1 effect - focuslng

L

»aann detalled logglng of behav1ors u51ng exhaustlve v
hicategorles, obta1n1ng more than one dependent mea5ure for.
'“each behav1or and testlng thé anlmals 1m 1solat10n and in
epalrs..Thls parad1gm comflrmeé boﬁh the hyperact1v1ty and

'stereotypy components of the Apo behav1ora1 effect as. well

ff;‘as suggested that' there mlght be*a component of - ,'»f:
_:hyperreact1v1ty._ j.- .,,.;;. ce LT e
- S L e
F . - . . e 4 o \
e [
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_..1. INTRODUCTION

“ | P . .

-fhneurdchemlcal and to compare the prof;le to that of the
'1normal 1ntact system.,Serotonln (5 hydroxytryptamlne or
*HT) has been exten51vely studled in th1srmghher. Two_

hcommonly used depletors of 5 HT are paﬁa—chrorophenylalanlne

(p—CPA) .and para-chloroamphetamlne (p- CA) The purpose of

‘this experlment 1s to d1fferent1ate behavzorallygthe long
term effects Sl after three daysb- of these two depletors by
“,studylng thelr actlons on apomorph1ne 1nduced hyperact1v1ty
;and stereotypy. Both depletors have been used exper1mentally
ﬁ1n humans. p-CPA has been used 1n the treatment of patlentsA'%

’h:h1th carc1no1d syndrome - whlch produces excess amounts of

";5 HT (SJoerdsma, Lovenberg, Engelman, Carpenter Wyatt @

Gessa, 4970) p—CA has been shown to have ant1depressant
”7ﬂpropert1es 1h man (Van‘Praag & Korf 1973). Thus 1nformatlon?

"hlconcerning the behav1oral d1fferences between these two 5- HT
tdepxetors wquld be of 1mportance for any furtherlc11n1cal

.,fappllcatlons of the two depletors.




;:

4

B. p-CPA p-CA - B1ochem1cal Effects; o

At three days, both p—CPA and p-CA are potent depletors
of 5 HT in the rat but, the1r mechanlsms of actlon are
qU1te dlfferent One, p—CPA (SIngle dose) causes deplet1on

v1a 1nh1b1tlon of tryptophan hydroxylase, the rate l1m1t1ng

’enzyme in the synthe51s of 5-HT (Koe & Welssman, 1966) p-CA

(single dose), on the other hand causes depletlon v1a

selectlve destructlon of 5-HT neurons (Harvey, McMaster &

Yunger,.1975) Two, whereas p-CPA 1ndUces depletlon of 5 HT. f??d'

both in". the brain and 1n other organs of the body (Koe &
Weissman, 1966), p Ca 1nduces depletion only in the brain
(Kohler; Ross, Srebro, & Ogren, 1978) In addltlon 5 HT is
also dlfferentlally depleted in dxfferent regions of the
braln by p CA (Dewhurst & ‘McKim 1980 Kohler et al., 1978)
Three, the 5 HT system can recover from the depletlon effect
of p-CPA V1a synthe51s of new tryptophan hydroxylase enzyme
(Jequ1er, Lovenberg, & Sjoerdsma 1972) However, ‘the 5-HT

level is st1ll depressed four months after a single dose of

p CA (Sanders -Bush, Bushing, & Sulser 1972).

c. p‘CBa,fp—CA -~ Behavioral Effects -
Whereas bi0chemicalistudies héve revealed differences
_

between the two depletors, behav1oral Studles have revealed

51m11ar1t1es. These stud1es can be categorlzed into three

" major areas : those deal1ng w1th overall act;v1ty level,

n

those - dea11ng w1th av01dance learnlng, and those deallng



Kl

with interaCtlve behaviors For overall act1v1ty, a 51ngle
dose of p-CPA (300mg/kg,'—3days) 1ncreases both wheel
running and stab111meter act1v1t1es (F1b1ger & Campbell _
1971). A 51ngle dose of\e CA (5mg/kg,--3days) also 1ncreases
stablllmeter act1v1ty (Messing, Phebus, F1sher & Lytle,
1976) In add1tﬁon pretreatment w1th a 51ngle dose of p—CPA
(316mg/kg, —3days) potentiates apomorphlne induced
‘ 'stab111meter activity (Grabowska, AntkleW1cz, Maj,v&
M1chaluk 1973). Pretreatment wlth multiple doses of prCA (5
' ~daily doses of 2mg/kg, tested 3 days after the last” dose)
also potentlates apomorphine- 1nduced photobeam actlv1ty
(Grabowska & M1chaluk 1974) In contrast to these measures,_
multlple doses of p- CPA (3 da11y doses of 100mg/kg; tested
between 1 and 5 days after the last dose) decrease the
number of squares crossed in an open fleld paradigm
(Vorhees, 1979). Likewise, multiple doses of'p-CA‘(Z‘daily |
doses of Smg/kgr tested~7 days after the last dose) also
decrease open field square cr0551ngs (Kohler et al. 1978)
For av01dance learnlng, the general effeot of both
- p-CPA and p-CA is one of facilitation. Thus,'multlple doses
of p-CPA (3 daily. doses of 100mg/kg; tested between 1 and 5
_days after the last dose) facilitate Y-maze avoidance
learn1ng (Vorhees,_1979)‘ Multlple doses’ of p-CA (3 dally
doses of 5. mg/kg, ‘tested between 1 and 15 days after the .
last dose) also fac1l1tate Y- maze av01dance learning plus .
fQ 1ncrease the 1ntertr1al act1v1ty TVorhees, Schaefer,'&

.

Barrett,“1975) For ‘Sidman bar press, a 51ngle dose of p—-CPA

“r



,
f(300mg/kg, tested between 1 and 5 days after admlndstratlon),
fac111tates the response rate as well as showing a decreasew‘

in the number of shocks recelved (Tanaka, Yoh, & Takaori,
1972). L1kew1se, a 51ngle dose of p-CA: (Smg/kg) -also
facilitates the bar_press response rate ~ but.only dur1ng

the f1rst 24- hour’postlnjectlon period (Steranka, Barrett &
Sanders BUSh 1977) For jump avo1dance, multlple doses of _
p-CPA (3 daily doses of 100mg/kg; tested 24 hours after the’ =
~ last dose) facilitate‘acquisition of the ‘jump response |
(Tenen, 1967). In & somewhat similar task, a single dose of
p-CA (6mg/kg, tested between 1 and 7 days after the last

dose) fac111tates the acquisition qf the shuttle box

av01dance response (Vorhees 1979)

.AS w1th avoidance learnlng, the effect of both p-CPA

.and p-CA on 1nteract1ve behav1ors 1s alsi one of
-facilitation. For soc1al 1nteractlons, mult1ple doses of

p—CA (3 dally doses of 8mg/kg,'tested immediately after the

last dose) elicit soc1al b1zarre behavxor ln groups of
‘51m11ar11y drugged rats in response to sound or handllng

(Korf & Ku1per, 1971). This is, character1zed by palrs of_
'anlmals standlng on their h1nd1egs, fac1ng each other w1th
their mouths close together for extended perlods 4f time. No
4s;m11ar experiment has been done with p-CPA. For sexual
interactions;;both drugs faeilitate male sexual behaviors in
male and female rats. Thus,'multiple dosesvof p-CPA (4 daily
doses of 100mg/kg; tested 13 h0urs aftervthe last;dOSe)

enhance masculine sexual activities such as the frequency of



_attempted mounting in groups-of‘similarily drugged:male fé;s‘
(Tagllamonte, Tagllamonte, Gessa, & Brodle,.1969) Likewlsef
:multlg&e doses of p-CA (2 dally doses of 10mg/kg, tested
7between 5 and 7 days after the last dose) increase the
frequency of ejaculatlon in castrated male rats 1n the
'presence of a recept1ve female rat (Sodersten Berge, &
7Hole,‘1978). In the same study, the same dosage of'p—CAlalsof
enhances the frequency of attempted*mounting in
4ovariectoﬁized female rats when‘Laired with a nornal female,
For mouse-killing behavior, extremelythign'multiple'doses of
“ p-CPA (3 da1ly doses of 300mg/kg, tested 3 days after the
.‘last dose) 1nduce mur1c1de in prev1ously non- klller rats.
(Mlczek, Altman, Appel, & Boggan, 1975) However; in the .
same study, neither-a smaller dose of p-CPA (3 dally doses
of 100mg/kg) nor p-CA (3.da11y_doSe§Aof 3.5mg/kg) reliably
produced muricide. ' .

In sUmmary,‘both p-CPA and‘p-CA increase_stabilimeter
activity butwdeorease open field activity. Both drugs
facilitate acquisition of avoidance learning nnder-j:??bus
paradigms. Both also increase male sexual activities in both

male- and female-treated rats. Finally, neither increases

muricidal behavior at moderate dosages.



D;4CrftiQue'of BehﬁvloralKStudies\ | .
One" conclu51onrehat can be drawn from the fore901ng

studles is that t re is no d1fference in the behav1oral
effects of these two 5- HT depletors. However two ma]or
issues of concern need tG ‘be addres::d before that
conclu51on can be- drawn déblSlvely : namely, the use of
multlple injection schedules in most of ‘the studles, and the
focus of the parad1gms on very,spec1f1c behaviors in. all of
the studies. Multiple 1nject;on~schedules not only confound
the short term and the long %ﬁ&m effects of the drug used,
vthey fail to address the probléﬂatlc possibility that the
anlmal s s;stem would not react 1n the same way between the
initial and subsequent exposure&-to the same drug (Steranka,
Sanders- Bush & Barrett 1977). A 51ngle injection schedule
would c1rcumvent these d1ff1cu1t1es?wThe focus on spec1f1c
behav1ors~(such as mur1c1de, attempted ﬂquntlng) although
val1d under the paradlgms used, does neglect .a large portlon
of . the animal's repert01re of behaviors, Thlslneglect may be
one of the reasons whf the above studies have been’unablq to
detect the differences between ptCPA and p-CA e.ff“a‘efi’vc:’t:sb A
parad1gm that allows sampllng oﬂ a wide range of bebablgfs
and systematlc collectlon of a detarled log of these' k:
behav1ors ‘may be what 1is needed/to detect the subtle o
dlfferences between p-CPA and —CA..

- In addition to these methodological changes (that 15,7‘

single injection schedule, and detailed behav1ora1 log) one

cpuld maximize the subtle di ferences between p-CPA and p;CA
/

)



by 1ncorporat1ng 1nto the exper1mental de51gn a b1ochem1cal
challenge to the 5~HT system.>81nce 1n the p-CPA and p- CA
pretreated an1mals, the 5-HT system is only marglnally
operat1ve, such’a challenge would severely stress the
animals' coplng mechan1sms thatiare dependent on the
integrity‘of the 5-HT system. The stress'load may be what is
needed to reveal the ‘Subtle dlfferences between the two 5- HT
depletors. Thus, ome strategy 1s to exploit the homeostatlc.
balance between the various neurotransmltters in the* central
nervous system. This' principle of homeostat1c balance states
‘ that increased act1vat10n of neurotransmitter systems ‘that
produce behav1oral excitation is paralleled by a concomltant
1ncrease in act1vat1on of systems that produce . behav1oral .
inhibition. Slnce the presence of 5-HT produces a- general
behavioral 1nh1b1t10n (Seiden & Dykstra, 1977 chap.4),
‘1ntervent10ns that are exc1tatory in nature should evoke a
complementary act1vat10n of the 5~ HT system The dopamlne
(DA) syst;m, when actlvated produces behav1oral arouSal
(Selden & Dykstra, 1977, chap.5). Therefore, 1ntervent10ns
that actlvate the DA system should- also act1vate the 5- HT
system as well. A biochemical actlvatlon of the DA system
can be achieved by using apomorphine - a DA agonlst (Ernst
1967)

Another Strategy is to explo1t the relat10nsh1p between
S-HT and stress : stress. has been shown to increase 5-HT
utilization. Thus,vlnterm1ttent grid shock producesfan

increase in 5-hydroxyindoleactic acid (5fHIAA) level, the

o



h metabollte of 5- HT (Bl1ss, Alllon, & Zwanzlger 1968)
Zleew1se, footshock ha? been found to markedly 1ncrease : :
synthesis of radloactlvely labelled 5- HT (Thlerry, Fekete, & g
.Glow1nsk1, 1968) " Thus 51tuatlons that 1nduce stress should
~further tax the already depleted 5-HT system 1n ‘the p—CPA
‘and p-CA pretreated an1mals Open field act1v1ty 1n a novel
envzronment and soc1al 1nteractlons with a novel partner are
also examples of stressful 51tuat1ons (Flle & Hyde, 1978)
Simultaneous exposure to a novel env1ronment and to a novel&“
partner\has been shown to 1ncrease plasma cort1costerone
level. This change in plasma cortlcosterone level has been
con51dered a measure of the reaction of the
hypothalamo- pltultary adrenal system to stress (Flle & Peet,
1980). In addltlon 1e51on of the. dorsal raphe nucleus by
' 5,7- d1hydroxytryptam1ne (a toxin specific for 5-HT neurons)
';has been shown to produce an énx1olyt1c proflle in the open
fleld similar to that seen in rats® given benzod1azep1nes'v
'(Flle, Hyde, & McLeod, 1979). Thus, *although exposure to the
‘popen field and social interaction with’a novel partner are
relatlvely mild stressors as compared to other stressors
such as electrlc shock (File & Hyde, 1978), these two
situations are capable of 1nduc1ng stress related
;phy51olog1cal changes as well as e11c1t1ng the role of 5- HT
system in the stress react1on..Furthermore, the open field
and soc1al 1nteractlons are not only" more naturalistic
- procedures (File & Hyde,.1978), but they also increase the

range of possible‘behaviors‘that'can4be.elicited and

\
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sampledh |
In summary, with the methodologlcal changes (51ngle
1nject10n schedule, w1der range of behav1ors saﬁpled, and

deta1led behav1oral log) as well as the. use of blochemlcal

'(DA) and env1ronmental (open fledd soc1al 1nteractlons)

fstressors, the behav1oral correlates of the subtle
+ N N c
.blochem1cal differences betweeh<p—CPA‘and p*CA,may,become

detectable. ' . - ' . : :"4 x:>
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E. Biochemical Stressor

Apomorphine - Biochemicél”Effects-

Apomorph1ne (Apo) 1nh1b1ts both DA turnOVer (Anden
Robenson, Fuxe, & Hakfelt 1967- Nyback Schubert &
Sedvall, 1970) and DA synthe51s (Roos, 1969). These actions
appear 'to be mediated by direct stimulation of brain DA
postsynaptic_receptors (Anden-et al. '1967- Ernst, 1967-.
_ Roos‘ 196§) Apo also has been shown to 1ncrease whole brain
levels of 5-HT and 1ts metabol1te, 5 HIAA (Grabowska et al.
1973; Scheel-Kruger & Hasselager, 1974) In addltlon, the -
turnover rate of 5- HT seems to be 1ncreased by Apo
(Grabowska, 1975) These actlons of Apo on the 5-HT system
can be blocked with various butyrophenones, DA receptor
blockers, (Grabowska et al 1973) or by a transectlon
separatlng the raphe reglon (conta1n1ng the serotonerglc
cell bodies): from the d1encephalon (conta1n1ng the
dopam1nerg1c cell bodles) (Grabowska, Przewlockl,‘&
Smialowska, 1976). These results suggest that the Apo
'effects on S¥HT are not due to a d1rect effect on the 5 HT
neurons but rather due to a secondary effect of central DA

l

receptor act1vat10n by Apo. (Grabowska et al 1973;

\

. Grabowska et al,. 1976) In addition, 5-HT neurons have been

found to co- ex1st wlth DA neurons in the strlatum and
mesollmblc structures (Saavedra, Brownstein, & Palkov1ts,

1974). Th1s prov1des the anatom1cal basis for the 5 HT - Apo

1nteract10ns.
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F. Apo'- Behav1oral Effects and . Cr1t1que of Studles

The behav1oral effects of Apo in an 1ntact an1mal have,
‘not been studled satlsfactorlly Although there is a general
jconsensus that Apo produces perlods of helghtened act1v1ty
level as well as stereotyplc act1v1t1es, the exact dosage,':
and. t1me course relatlonshlps have ‘been d1sputed (Ljungberg
& Ungerstedt 1977a) ThlS dlspute may be due to the nature
" of the measurlng 1nstruments used (Fray, Sahaklan Robbins,
Koob, & Iversen,_1980) '

Act1V1ty level has been ‘most commonly measured as the
‘number of photobeam 1nterruptlons over a perlod of time
(Meyerson & Hoglund 19819. One criticism of" thlS<
measurement is that it is only sen51t1ve to gross movementss
such as locomot1on and rearlng, flher ones such as snlfflng,
licking, and. grOOmlng are not detected (Grabowska &
‘Michaluk, 1974) In addltlon, an absolute 1ncrease or :,‘
decrease of act1v1ty as measured by thlS method does not
allow for further analy51s of underlylng causal mechan1sms
1sznce changes in act1v1ty can be caused by many dlfferent
factors. Thus, the frequency of photobeam 1nterrupt10ns may
be the same for two dlfferent cond1t10ns (such as restlng
versus freez;ng behav1ors) but the underlylng neural
control . mechanlsms may be very dlfferent (Meyerson &
Hoglund 1981). Furthermore, the mea5ure of hyperact1v1ty ash
defined by 1nereased photobeam 1nterruptlons,'1s potentlally

confounded by react1v1ty contr1but1ng to the helghtened

act1v1ty level. That lS, act1v1ty level could be altered

LI



1nd1rectly by modlfying the react1v1ty of an animal to its
env1ronment ' '
‘ Degree of stereotypy has been assessed by.u51ng 4 to’ 6

. p01nt rat1ng scales with 1nterrupted snlfflng and contlnous
'gnaw1ng as. 51gns of. m1n1mal and maxlmal stereotypy |
5respect1vely (Costall & Naylor ‘1973;.Ernst, 1967; Sahakian,
,Robb1ns,4Morgan, & Iversen‘ 1'975), Several'ihportant
arguments have been raised concernlng the use of ratlng
scales for this purpose (Fray et al.y 1980 Ljungberg &
' Ungerstedt 1977a) Orie, the rating scales 'assume that the
tran51t1on of one behaVLor example, sn1ff1ng, ‘to the next,
example, gnaw1ng, represents the 1ncreas1ng 1nten51ty of a
un1f1ed construct - stereotypy In fact, sn1ff1ng and
' gnaw1ng have been dlssoc1ated experlmentally (Fray et al
1980). Two, rat1ngs generated from: these scales ~are ordlnal
measures, therefore, the uSe of mean- values and parametr1c
statistics may not be approprlate. Three, the rater is asked_
not onily to assess the occurrence of a particular behav1or
such as snlfflng, but also its 1nten51ty This is both.a
demanding as well as a very sub]ectlve ‘task. Four, ratlng
scales focus on only sn1ff1ng and gnawlng, thus they leavez
the majorlty of the animal's behavioral . regert01re |
f_unaQSessed Alternately, Fray et al (1980), employlng
exhaustive behavioral categorles, recorded the presence and
absence of several key behav1ors with no judgment of
1nten51ty Thus, they were able to show that sn1ff1ng,

'l1ck1ng, and gnawing all have dlfferent dosage thresholds

o.. Lo v
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\and t1me courses.

.

Another methodologlcal 1ssue to be con51dered is ?he
vconfus1on between the operat1onal def1n1t1ons of. the _
hyperact1v1ty and stereotypy components of the Apo effect A |
key cr1ter10n of 1ncrea31ng stereotypy, as defined by the
rating scales, is a decrease 1n overall act1v1ty All
istereotypy scales have gnaw1ng at one location as the
highest score. Slnce the def1n1tlons of hyperactivity and
stereotypy are not in fact: 1ndependent of each other, .
attempts to conceptually separate the two. components in
terms of underlylng controll1ng mechan1sms would not be
approprlate. The concepts themselves are useful but the
operatlonal def1n1t10ns need to be reflned.

rThus ‘in summary, the behav1oral effects of Apo have
‘not been studled satlsfactorlly 1n the majority of
exper1ments reported prlmarrly due to the 1nadequac1es of
~ythe commonly used measurlng 1nstruments and the opgratlonal
definitions of the components of hyperact1v1ty and

stereotypy

- G. Local1zatzon of hyperact1v1ty and stereotypy components

| Studies of : local1zat10n have been conducted u51ng
electrole51on, 6~ hydroxydopamlne (6- OHDA) and direct
‘appllcation of Apo or DA. The ‘major structures of 1nterest'
have been the caudate- putamen complex the.globUS pallidus,

the tuberculum olfactor1um and the nucleus accumbens.

\
\n



: Results have not been ent1rely con51stent, largely due to ' .

-{ﬂhe prox;mlty 6f the targeted structures as well as the ‘_fd:/fﬂ
str1atal and mesolimbic . DA pathways themselves. In addltlon, \
'51nce these studles have used the same 1nadequate behav1oral
measunesjas thdse 1n stud1es of the Apo effects (d1scussed

: in the last sect1on) thlS has llkély also contrlbuted to

" - n_

the lack of. con51stency in the results

The mesollmblc pathway has been most often c1ted as
cplaylng a cruc1a1 role 1n the Apo- 1nduced hyperact1v1ty,
however the exact structure involved has been d1sputed _

‘ 2. D1rect appllcatlon of Apo 1nto the nucleus accumbens results -

i in enther enhanced motor act1v1ty (as deflned by photobeam
1nterruptkons)(Grabowska & Anden 1976) or no change
(Costall Naylor, & Neumeyer, 1975a), However, d1rect
application of DA to this structure does result~1n enhanced
motor act1v1ty (Costall et al., 1975a° P1Jnenburg & van
Rossum, 1973). A 6- OHDA pretreatment to this structure also .
enhances the subsequent motor response to Apo appllcatlon
(Kelly, Seviour, & Iversen 1975) However, the 1mportance
of the nucleus accumbens as the cruc1al 51teyhas been
\dHSputed The tuberculum olfactorrum has been c1ted as the:

; alternate - or at least adjunct- candldate. This is because‘

' ﬁ6 -OHDA lesions of the nucleus accumbens often damage th:
tuberculum olfactorium as well (Kelly ‘et-al. 1975) In
adstlon appl1cat10n of either Apo orébA to this .8tructure
have resulted in enhanced motor activity (Cdstall & Naylor,

. 19755 Pljnenburg, Hon1g, van der Heyden & van Rossum

A
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'u]4976) Thus the )nvolvement of the tuberculum olfactorlum in
ihyperact1v1ty cannot be ruled out.,j_cjfr,

‘ Whereas only the mesollmblc pathway‘has been 1mp11cated
in the hyperact1v1ty component both strlatal and mesol1mb1c

struatures have been c1ted as. cruc1al for the stereotypy

ggncomponent Dlrect appllcatlon of Apo to the strlatum or

 globus pallldus results 1n hlgh stereotypy scores (biting,
;gnaw1ng) (Ernst & Smel1k 1966 Grabowska & Anden, 1976).
However electrole51on of the tubérculum olfactorlum vhilei
sparlng the overlaylng str1atum abolishes subsequent ) . .
Apo- 1nduced stereotypy (McKenz1e, 1972) Direct application
Wof e1ther DA or Apo to the tuberculum olfactorlum also
e11c1ts stereotyplc behav1ors (Costall, Naylor & Neumeyer,
:1975a- Costall, Nale/} & Neumeyer . 1975b). ‘

In summary, the hyperact1v1ty component of the Apo’
effect has been locallzed in: the nucleus accumbens -
vtuberculum olfactorlum area. Howeverz the crucial &area for
the stereotypy component is less deflned the strlatum
globus pall1dus and tuberculum olfactorlum have all been

L

suspected

" H. Behavioral InteractionS'between Apo and 5-HT
‘ A cr1t1cal preQu151te for this study is the -

1nvestlgatlon of the behav1oral 1nteract10ns between Apo ‘and

o~ -~ B

the 1ntact 5- HT system This’ has been commonﬂy*studled by ¢¢Lg}1;..

fman1pulat1ng 5 HT 1evels and then observ1ngcthe“efﬁects qn

‘ e . .



Apo- 1nduced hyperactgv1ty and stereotypyl

LN general the effect of. the presence of the 5- HT
sfstem on Apo-induced hyperactivity'is behav1ora1
suppre551on. Thus, a 51ngle dose of 5-HTP, a- precursor of
5-HT, decreases Apo lnduced hyperact1v1ty whlle a 51ngle
dose of p—CPA a depletor, 1ncreases Apo-induced _
hyperact1v1ty:(Grabowska et al.;71973).’ﬂuitipie'dosesﬁof
'p CA have also been found to have a 51milar potent1at1ng
effect on Apo 1nduced hyperact1v1ty as that found from a
single dose of p- CPA. (Grabowska & Mlchaluk 1974). Less
dlrectly, methyserglde, a 5-~HT antagonlst hAs'béeh found.to
potentlate the Apo 1nduced kinetic effect in 6-OHDA- les1oned
hypok1net1c an1mals (V01th 1980) ThlS last study suggests
that 5-HT has an 1nh1b1tony effect on locomotlon induced by

Apo. .Thus, the general conclusion from all the ‘above studies:

W«
AN

is that the présence of-~ 5- HT suppresses Apo 1nduced
hyperact1v1ty.{, '
The effect of the presence ofvthe 5-HT system on

Apo induced stereotypy is not as- deflnltlve. Methyserglde,

N

multlple doses of" p—CPA -and’ 5 HTP all fail to 51gn1f1cant1y
Alter the stereotyplc scores obtalned from rats lnjected
| w1th Apo (Baldessarlnl, Amatruda, Griffith, & Gerson, 1975;
'_Rotrosen Angrlst Wallach & Gershon 1972) 'However
| Weiner, Goetz, dhd KIawans‘(19759~ﬁound’that<methyserglde

e potentlates stereotyplc act1v1ty 1n the gulnea plg when

'.,,.....a..q....,..o.A., P

subﬁhreshold dosages of Apo are ﬁsed Ih the same study,f”h R

'they also found that 5 HTP ralses the stereotypy threshold

RS
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desage Of Apo. - - . o B
In summary, there is good ev1dence for the suppress1ve
leffect of 5 HT on Ago 1nduced hyperact1v1ty, but the nature

of the S-HT 1nvolvement in Apo induced stereotypy is nqt as .

deflnltlve. _ , B

I. Behavioral Stressors

Open field alone and social interaction
The' siflection of these two specific behavioral

stressors '(that is, exposure bf‘animal to a novel open field

1

as well as to a stfange partner) serves three‘purposes. Ohe;‘
thése stressors are more naturalistic. They provide a means

of examining the effects of biochemical manipuiatieds on
ecelggically valid repreSentatiQns-of'the rat's envirohment;
Such ecological doses of etress vitiate disruptive
t;eatﬁenﬁEfeueh'asfelectric‘shbéi-ahd fqod‘drfwatet"
:deprivationl(File & Hyde[ J9?8}.;Two,,the.gse;of both
behaVioral‘cohditionsapermit~the expression'cf‘a wider range’
-of behaviors, Three, the spec1f1c alternatlon of the two
behavioral condltlons provides ‘a means.- of asse551ng degree L

iof react1V1ty.-" 5ﬁ-;l'lka«. T e w8 T

£l - N - - . - . - d ey
. N “ v o " A ©

A non- drugged-rat placed»alone ‘ina novel open fleld R

- - a7 e o e

env1ronmenu ShOWS a. character}stlc pattern oﬁ behavaors P e

1\.(Beck & Chow unpubllshed data) “In- the f1rst 10 mlnuteS‘

'approxlmately 85% of” ‘the anlmal s tlme is spent in

exploration: sniffing, locomoting, and rearing. The.aaimal'f"
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spends the rest of the t1me'in self-grooming. Repeated
exposure to the same environment results in a rapid
habituation whereby increasing proportions of time are spent
in self-grooming and being inactive. B

A very different”pattern of behavior can be elicited
when another, non-drugged, rat is introduced into the same
open field_environment (Beck & Chow, unpublished data).
During the first 10 minutes of exposure to this 'intruder
rat;,_there is a strohg“facilitation‘of.locomotion coupled
by very strong suppressions'of both 'sniffing and rearing of
the 'resident’rat'.~Total exploration time is reduced to
approximately 55% (from 85%). Approximately 40% of the
re51dedt rat's time is now spent in soc1al interaction with
the 'intruder rat'. There 1s.m1n1ma1 selffgroomlng or
inactivity. Preliminary data indicates that this pattern of
behavior is stahle up to three repeated expoSures in a
period of 80 minutes. |
| The use of a non-drugged, rather than a simiiarily‘
'drugged,-rat.as-a source of social stimulation for a
Vgexperlmentally drugged rat serves two purposes File &
'”Pope(1974) found that there are more frequent changes from

one. behav1or to another in pa1rs of rats where only one is

“drugged as compared w1th pa1rs where both are 1n the same

o drug state. Thus the use of a non- drugged‘partner helps to

"

‘generate a overall hlgher frequency of behav1ors More
1mportantly, the consistent use of a non- drugged rat as the

source of social stlmulatlon,reduces‘the variance due to the
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'interaetions bétween'drug states . It has been shown that
there is an- 1nteraction between the effects of a drug and
the dominance sdbm1551veness relationship between pairs of
rats_(Miczek, 1974). Thus to study interaetive behavior in
pairs ef'ainiiarily'drugged rats would obscure this
interaction._Furthermore, while there is no difference
between the behav1ors of each 1nd1v1dual rat in pairs of’
non- drugged rats in an open field 51tuation, the behaviors
generated are different from those of a non-drugged rat when
paired with a‘drugged one in the same paradigm (McDonald &
Heimstra, 1965). This is due to the comples nature of the
interactions involved - each rat of the pair elicits
behaviors from the other'and.reacts to behaviors generated*
by the other. Thua different behaviors can be elicited from
the same experimental animal depending on the drug state of
the partner provided. The consistent use of a nen drugged
rat asltbe partner-for the .experimental drugged rat although
cannot‘remove-ail the variance in this complex set of
interactions, can reduce that part of the variance due to
the non-drugged rat's reactions to behaviors of the
experimental drugged rat.

( In-summary, the use of the alone ‘and social interaction
conditions in a open field environment - and especially. in
an alternating manner - as behavieral stressors has several
advantages, These are more naturalistic situatigns; They-
provide the opportunity to elicit'a wide_range of%behaviors;

As well, the alternation of the two conditions. provides the



N

added opportunity.tb assess reéctivity. Fiﬁally, the use of
N . N & - ~

a non-drugged part er in the sociél ihteraction reduces the-

var1ance due to the 1nteract10n between the drug states of

the two rats.
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“A:j{;SdhmafyﬂofrExpe;imental Design

".Tﬁe'phfpdsevéf thig eiﬁerimedt'is to differentiate

behaviorally the long term effects - after three days - _of

pD- CPA and p CA two 5 HT depletors by study1ng thelr‘
y’effects on the Apo 1nduced behav1oral syndrome.
The de51gn summarlzed below attempted to address seme - -
”fof the methodologlcal 1ssues raised. ahout the currentJ@

»:research of p CPA p CA and Apo effects, as well as to

‘,-produce a paradlgm that maxlmfzed the subtle dlfferences

‘between p-CPA “and’ p—CA " The ‘usé of 51ngle 1n3ectlon shedule
c1rcumvented the problems associated with multiple,

1n3ect10ns. Theﬂuse-ofwboth dpen fheld alone«andusoc1alw.,,mmw».

..... St e W i e e e A

Condltlons c1rcumvented the narrew focus of the prev1ous DRI

studles. As - well they prov1ded more stress o the already ‘-}mf’

. depleted 5-HT system (that is, they were_theybehavaoral;-ﬂ‘4'*'""
stressors). These two cdnditioﬁs alsdt§r60i§2d‘the"
opportunlty to assess degree of reactivity and its p0551ble
1nteract10n(s) with hyperact1v1ty and stereotypy. The
recording of the onset and ofESet of Spec1f1c behav1ors
c1rcumvented the 1nadequac1es with the rating scales for
stereotypy. This method of data collection also prov1ded the
opportunlty to further analyze the phenomenon of

hyperactivity.



' I1. EXPERIMENTAL HYPOTHESIS

\ ] ‘ ( ; ’
A. Hypothesis

Apo~adm1n1strat10n to an 1ntact animal causes a 1n1t1al
increase of 5- HT level by a hlgher turnover rate of 5- HT
(Grabowska, 1975) ThlS action seems to be the result of
Apo's central act1vat1ng effect on DA neurons.,That is,: the:'
actlvatlon of DA neurons in turn actlvates 5-HT neurons.
. Thls sequence of events would suggest that 1ntact 5-HT
-neurons are necessary for the Apc.s eftect-of ;ncreased'
turnover of 5-HT. Since p—CA is toxic“to 5—HT'neurons |

';(Haryeyiyet ?}'%'1975) ;i a. p—CA pretreated an1ma1 would be

-u‘-‘

_.exbected‘to have fewer number of funct1onal 5 HT neurons_’fﬁ"1'

than a p—CPA pretreated anlmal even though both anlmals
mlght have a comparable level of 5-HT depletlon. Thus,'a Apoi:
challenge. to a p-Ca pretreated animal would ‘bé-leéss”
effectlve in act1vat1ng the 5-HT system than Apo could in a -
p—CPA pretreated anlmal. This is the hypothesized
biochemical differential reaction of p-CPA .and p-CaA to an‘
Apo challenge. In addition. two” dosages of both p-CPA and
-p~CA were used in order to study the effect of different

levels of S-HT depletlon has on ApojrndUCed.behavlors.
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- B. Expected Findings
| Since the presence of 5-HT suppresses Apo 1nduced
.hyperact1v1ty, Ppretreatment w1th e1ther p—CPA or p-Ca, both
of whlch are 5=HT depletors, would be expected to potentlate
this hyperact1v1ty Furthermore, there would be a{f” Lo
.dlfferentlal potentlatlon : p CA pretreatment. would show a.
greater potentlatlon than P~CPA pretreatmentr More ,
-spec1f1cally, th1s greater potentlatlon of the p- CA group
) would ‘be expressed as faster rate of locomotlon h1gher
‘ afrequency of bouts of locomotlon w1th perhaps shorter bout
5durat10n. Thls helghtened_act1v1ty would have consequencesth

on other competxng responses such as restlng and

= self groomlng These would ‘be expected to. decrease in. :

- B A

frequency and duratlon since more t1me 1s spent locomotlng
If the effect of thls overall helghtened act1v1ty of
.both p- CPA and p CA pretreatments were .caused by a
"“.he1ghtened react1v1ty response then both pretreatments
would be expected to have a dlsrupted'pattern of exploratory

N

'behav1or and habltuatlon in resfonse to the open field alone

v

R S TP

_&and socral 1nteractlon cond1tlons Habltuatlon to the

° *»

~~~~~~

enu;ronment 1n the form of decteased overall activ1ty would
vllkely not occur espec1ally ER the an1mal were fearful
Consequently, there would be less soc1al 1nteractlon in the
social situation (Eckman, Meltzer, & Latane, 1969).. Aga;n,
the p-CA pretreatment would be eXpected to show a greater.

reactivity response.
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The effect of elther pretreatment on’ Apo 1nduced

-

l“stereotypy 1s more dlfflcult to predlct as the current

~fl1terature 1s»not as definitive. If the effect of the

_presence of 5 HT were one of” suppre551on~as suggested by L

*ﬁfWe1ner et al (19755 ’theﬁ both pretreatment5rwould be

expected to potent1ate the - stereotypy..The potentlatlon

”could be.one of shorter latency of onsetv longer durataon

”vgor greater 1nten51ty of stereotypy Furthermore, the p—CA.

" would be expected to have any effect on ﬁpo 1nduced

- stereotypy,. .-t

N

pretreatment potentiation would be expected to be greater
than that for p—CPA However 1f 5 HT does not play a

vlmodﬂlating role,:then nelther p CPA nor p-CA pretreatment“ T

3
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111. METHOD - - .

A, Subfectsbv .

Adult male Sprague Dawley rats (120* Ellersile Anlmal Farm,

e

- oo

‘Unlver51ty of Alberta) welghlng approxlmately 260 310 grams-

~ T

_vwere randomly a551gned to elther the experlmental (drugged)
‘or the soc1a1 stlmulus (non drugged) groups. The
experlmental group was further randomly divided 1nto the 51x.
drug groups All anlmals vere used _only once, The anlmals
were 1nd1v1dually housed and were- malntalned.ad l1b1tum on
food and water Room lighting was prov1ded between 2100 and

—e 0980 hours (reverse day nlght) and a ‘temperature of 19+2 C

was malntarned The animals were brought in two weeks ahead

of the t1me of behav1oral testlng to allow them to be
adjusted to the reverse day n1ght cycle |

. a |

« B. Apparatus .
The test apparatus was a black woodenvbox (55x66x64cm) w1th
30 squates (11x11cm) marked off .on’ the frOOr; Illum1nat1on

of the test room was prOV1ded by a 45 watt red llght

N ..
»

. P
- .

oo

'suspended approx1mately 120 cr above’ the floor of the test
apparatus. A one way m1rror was pos1t10ned at an angle of 60°
relative to the top of the test apparatus in order to v

‘prov1de an unobstructed view of the anlmals by the coder as}

well as to Pprevent “the. anlmal from seelng the coder. A

25
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microcomputer wvas used to record the'behaviors.

’

e e | .o A .
C‘. DrugS and D"osag“—e ‘ . .

' The drugs used were: p-chlorophenylalanine methyl ester
hydrochloride (Sigma), p~chloroamphetamine hydrochloride.
(Sigma), and apomorphine hydrochloride (Sigma) All drugs

were dissolved in 0.9% saline 1mmed1ately pr;or to be1ng .

8 e, e

OB ey e L e A e

p-CPA, p-CA and all sallne 1nject10ns were admlnlstered

1ntraper1toneally (ip). Apo ;njectxons were admlnlstered

subcutaneously (sc) in the rlght flank area The firsf
1njectlon was given 3 days prior to behav1cral testlng énd

~the second injection was glven 5 minutes pri'or to behavioral

-
testing. .

) L?Thefdéugbg:oups;wqggw;Tflffgﬁlf;xtffﬁfffil7 ARSI SRR
. g ' ’ , .
group - first 1n3ect10n . second 1n3ectloﬁv'“
"““Hi:‘f" 0. 9% sallneTZmI/kg) . 9% sallne(2ml/kgL

: ?5)7  :flﬁo 9% sallne(Zml/kg) ; Apo(Smg/kg)

3 .. P-CPA(400mg/kg) . . Apo(Smg/kg) -
24-‘" if?.p;éRAKQSOhg/kg)' '_i';;.Apo(Smg/kg) :

5 . p—CA(iO.4mg/kg) | ; Apo(Smg/kg)

6 ' p-CA(6.4mg/kg) ,'Apo(Smg/kg)

Each group con51sted of 10 experimental (injected) and 10

soc1al stmmull (non 1njected) animals. g

Iy R Tt oo
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The dosages for groups 3 and 5 were equated for level of
- whole brain 5-HT depletlon (87%) at 3 days L1kew1se the
dosages for groups 4 and 6 were also equated for level of

whele brain 5-HT depletion (68%) at 3 days.

D. Procedure

Behavioral testing occurred during the first half of the
animalﬁs dark cycle betueen 0930 and 1600 hours. Three days -
prior to behavioral testing, each experimental animal was
weighed, administered the first.injection and immediately
returned to its home cage. At the day of testing, each
animal was re-weighed administered the second injectlon and

1mmed1ately placed in the test apparatus. Behav1oral tegtlng

marks were placed on the head reglon of the soc1al stlmulus -

. animals in order ‘to. d15t1ngu1sh them from the experlmental

ones. Both the experimental and the soc1a1 st1mu1us anlmals»lﬁ'

had no prior exposure to the test apparatus. Data were‘j
ucollected during 18 2-minute observatlo ' ”ods‘ R
A;nterpolatedvover 78 m1nutes. The 18 perlods were grouped
1nto 6 trlals (T1 T2,T3,T4,T5,T6) with an 1nterperlod
1nterval o? 1 mlnute and an intertrial 1nterval of 5
minutes, Thus each trial consisted of 3 2-minute perlods.
During T1,T3, 'and T5 (ALONE trials):, the experlmental animal
was alone in the test box, nhrie dur}ng T2,T4; and T6 .

(S0CIAL trials), it was'palred with a non-drugged social .
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‘ stimulus animal, Onset of behav1ors of - the experlmental

’anlmals was recorded contlnously dur1ng all of the 2- ‘minute’

- periods by u51ng 14 exclusive (and comprehen51ve) and 1
Lnon -exclusive. behav1oral categorles. The exclu51ve
categories were: Locomote, Snlff, Head-down, Nod, e
'Selffgroom,vRear; Gnaw,_Rear*gnaw fJump, Ailogroom Aggress, -
Submit Allosniff. and Inactive. The nonexcluslve behav1or
was 90°turns (Table 1). From prellmlnary studies, theser‘
categorles descrlbe all’ the behav1ors emltted by the

EE mals Slnce the categorles ‘were -mutually exclu51ve; onset

f one behavior slgnalled the offset of the prev1ous
behavior. Two~ kinds of rellablllty measures were taken :
test retest and interjudge. Testlng con51sted of codlng
?v1deotaped behav1ors of both normad and drugged rats. Two y
statistics were used for the estlmate of rellabxllty 2 the
'Kappa coeff1c1ent (Cohen 1960)("bend1x C, Table 1,2), and a
'multlple correlatlon on agreement across alI behajloral
categorles coded (Appendlx c, Table 3). Test- retest trial }
ylelded a Kappa coeff1c1ent of 0. 87 whlle thevlntergudgej "
trial yielded a Kappa- coeff1c1ent of 0.76. Both of these
ﬁcoeff1c1ents were significant at p<. 00{ (z statlstlc) on.
:the other hand the mu%glple correlatlon ylelded very high
aggrements for both teé%cretest and 1nterjudge trlals :
-rO 998 for normal and 1.000 for the -drugged rats on

'test retest trlals- ‘0.999 for both normal and drugged rats
',on interjudge trlals. The dlscrepancy between the two

stat1st1cal meaff}es was llkely due to. the falrly

4 ’ -
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Code “Behavior ﬂDéécﬁjpt{én ‘ ’
?—” | ‘ ' . - o e e, C o
Q " Locomote’ hat.moving.forward using all four
. of .its legs, crossing lines marked
. : . on_ the ‘test floor;  rat  usually

sniffing as well. - Thé code is
‘activated each time the rat. crosses
~a line with its forelegs: in - order
to  record. ' the number. of “liné -

: 'crosses per bout of locomotion.
: ! . a ’ R ! P
G Snmiff while .stationary, rat scans the.

environment by variable movements

of its head: often ome can see
‘ ~movements of the whiskers as well. -
- B - Head-down while - stationary,. rat’s head is .
' ' , held below the horizontal line. of -
its body - with no scanning
movements. fhis  posture is .often
‘maintained even while rat is
locomoting (but only scored. while
rat is stationary).:. : .

X .. Nod ‘while stationary, = rat makKes
T ) repetitive ‘up-and-down movements
‘with its head. This is contrasted -

with the variable ‘scanning of Gand '@ =~

- - the motionless Szgﬂpé-Qf_E,“ 

T Se1f-groom .while stétiodary;;ffét":CIeans.‘own'
. : -+ ~« face and bOdy;with,paws,'ljcks its
fur or scratches itself with its
paws . S
W ~ Rear ‘while stationary, rat stands on its
own hindlegs, usually sniffing as
well. ‘ ' .
Z . GnaQ d. . while stationary, " rat grinds its

. teeth against the floor of the test
‘box. " The. noise made can easily be
heard. . a :

(5
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€ - 7 Rear-gnaw' 'while rearing, rat grinds-its teeth '
' A against the side of the' test box.. . -
ST T, o The noisemade Gan: éasily be heand. ...

N~ e L

. i-~ » wgu@p_l . orat ]eaps; (aJi-‘ben'3Jégs’in the

o L Tomirn) awayfrom. cthe | floor . of’ the . . -
R - tést box, often ~occurring at the

A;.f.:, .,Lf. - - -corners .of the test -box- -

A viﬂdilogroom (SOCIAL 'triélsv oﬁly) rat < grooms
S . ‘non-injected rat, usually at the

‘ neck region, sometimes at the flank
- region as well. S
'S. Aggress f(SOCiAL trials only) rat piﬁs non-

injected rat onto the floor of the
. . test box, or-.rat charges -at- the - -
W e et ol @ MEHep® and + attepmts ‘to Bite® at the -
' - neck and/or other regions ‘of the
other’s body.

D - Submit - - (SOCIAL -trials only) rat crouches
' : o motionless while. nan-injected rat - .-
attaeks or grooms it, or when rat -
is being pinned by the non-injected
rat. ‘ - : L
F o= "Allosniff (SOCIAL triadls only) rat sniffs the
_ o non-injected rat especially at
the anal region. ' '

Y Inactive rat motionless, not engaging in any ..
- of the above behaviors:usually in a
sitting or 1lying down posture.

R Turn . rat  makes a 90° turn whiTe_engaging
in ‘any of the above behaviors
except Inactive. Coe

€

'except as indicated, categories were used in all of
the trials. e L '

€



. conservative estimate of agreement of the Kappa statistic as
“well as to the Stringentvmatéhing'criterion used for the

Vtabulatien-of'an agreement~;1/60;second—;infthe'test,trialsh‘

E. Data Analysis

Raw data from the individual periods were blocked into the

six trials prlor to data ana1y51s. Data from each behav1oral

category -Were. then expreseed by»the'foliow1ng dependent
measures: Event Count, Event Probability, Event Rate, Event

Duration, Total Bout Duration, and Duration Probability.

Event Count was calculated as the total .-iumber of

non-consecutive occurrences of a particular behavior 'x' in

trial 'y'. Event Probability was calculated as the Event

Count of behav1or "x' 1n.tr1al 'y' divided by the total

-EventﬂCount of all behaviors in 'y'. Event Rate was

calculated as Event Count of behavior 'x' divided by the
total observation'time (in minutes) in trial 'y%. Enent
Duration (mean) was calculated as the total time (in
seconds) engaged in behavior }x' in trial.'y' divided by the -

Event Count of 'x' in 'y'. Total Bout Duration was

_calculated as the total time (1n seconds) engaged in

behavior 'x' in trial 'y'. Duratlon Prob3b111ty was

calculated as the Total Bout Duration of behavior 'x'

"divided by total observatlon t1me (in seconds) in tr1al 'y‘.

. Based on prellmlnary studles, three dependent measures,

Event Count (EC) Event Duratlon (ED) and Duratlon

EIE
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Probability (DP), were chosen as_critical measures for this

study because of their ability to discriminate differential

~effects of drugs on the animai!s.behéyior,,_.»;'; RO

1ocomo€ibﬁﬂ(ﬁc/loco)' ‘and” the Inﬁerval (seconds) between

] 3
-

In additiob,reight newmmeaspreS‘weré generated by~
manipulation of the data from the behavioral categories.
These are: Total Jump, Composite Social, Composite
Stereotypy, Gnaw+Nod, Gnaw+Rear—gnéw Number of line crosses

while locomoting (LC) Number of l1ne crosses per mlnute of

- -

1

consecutive line crosses (ILC). Total Jump was calculated as

the total number of jumps - both consecutlve and

non- consecutlve - made by an anlmal in trial 'y'.'Composite
Social was calculated by summing across-all four social
behaviors (Allogreom, Aggress, Submit, Allosniff) within

trial (T2,T4,T6) and debendent measure (Event Count, Event

Duration, and Duration Probability). Comp051te Stereotypy

(Gnaw+Nod+Rear-gnaw) , Ghaw+Nod; and Gnaw+Rear gnaw were
derived post hoc and were dealt with in the Results section.
Line cr0551ng was recorded u51ng the same code (Q) as

Locomote. Thus, the Number of line crosses was calculated as

the total number of consecutive occurrence of 'Q' in trial

'

y'. Number of line crosses per minute of locomotion (rate
of locomotion) was calculated as the total number of line
crosses divided by the Bout Duration of Loeomote in trial

1

y'. The’iﬁterval betﬁeen consecutive line crosses was

jcalculated as the mean interval from ail bouts of Locomote

in trial y'.

nw;\"‘
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A preliminary analysis of variance was performed

separately on each of the three dependent Mmeasures. for each

= - -
...... -

;Ffbehav1oral category (except for the soc1al behav1ors) 1n
‘.order ‘to determine if there was a ma1n effect of ALONE
versus SOCIAL conditions (Appendix B,Table 1 to 15). For
those dependent measures where there-ﬁas”a-significant

(p<.05) condltxon effect group means were calculated by

‘averagang-across trrals fk,T3 aﬁthS_ifor(ALQﬁE-trlaln-.frfyf‘

means) and separately across trials T2,T4, and T6 (for

SOCIAL trial means). For those measures where there was a

nonsigniﬁicant‘condition-effect. group means. were calculated“"

EFR

by averaging: across trlals T1'to T6 (for TOTAL"’ trial means)
Duncan's Mult1ple Range Test (with alpha level at p<.05) ‘was "’
then used to analyze the approprlate means, There was not .
always a con51stent condltlon ejfect across all three
dependent measures for each of the behav1oral category
‘Self-groom Nod Gnaw+Nod and Gnaw+Nod+Rear- Tgnaw. An
analysis of varlance was also performed on the social
behav1ors in order to determlne any group and tr1al main
effects (Appendix B, Table 16 to 20). Group means for the
social behaviors were calculatedvby averaging across trials
T2,T4, and T§V(Appendix A,Table -16). Duncan's Test was also
used to analyze‘these group means. For;purposevof reference,
group means averaged across ALONE, SOCIAL, and TOTAL trials
have been provided separately for gggh behaViorpl category

and its dependent measures (Appendix A,Table 1 to 15)., Data

Those nonconsistent behavioral ‘categories were: Rear, Sniff;- -
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qA Post Hoc Measures and BehavzoralHDefrn1tlons

© oaie el . e S

- R

: Three behavzoral effects of Apo were of 1nterest in’

thls study. These were: stereotypy, hyperact1v1ty, and

- hyperreact1v1ty Each was defined subsequent to data

collectlon....

'Stereotzgz A Comp081te Stereotypy score was: complled'

by summlng across behaviors:’ Gnaw, Nod, ‘and’ Rear -gnaw within

‘trial (%1fTZ,T34T4ﬁT§,f6)§ané,dabéndehfxmeasdrefﬁEventﬁf-“

Count, Event Duration, and Duration Probability); In

addition, two behavioral comb1nat1ons within this group were

*generated by ‘summing. Nod with Gnaw ., ard Rear-gnaw with .’

-Gnawr The’ Composlte StereotYpy"score.was derived from a

‘combination of bboth conceptual and statistical"

.considerations. First, the behaviors- Head-down Nod, and

Rear- gnaw were all significantly different from the sallne
control group (see sectlon on Apo effects) A;though Gnaw
was nct451gn1f1cantly-d1fferent from zero in the: saline-Apo.
grcup/ it was included as'part of the Composite score
because there has been considerable conSensus amcng

researchers that gnaw1ng represents an extreme form of

'Apo induced stereotypy (Costall & Naylor, 1973; Ernst, 1967;

Sahakian et al., 1975). Second, although Head-down was
significantly different from zero in the saline-Apo group,
it . was excluded from the Composite score because ft had a

different time profile. Time profiies were generated by

ST PR I RN TN T O e e et hie e e s e e g e v . ® e
“ e Y N I . s S
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plotting the Duratlon Probabllities across the 51x tfialS‘Of

<

,?Head down, Gnaw Nod,,and Rear—gnaw (ngure 1 to~4) This ﬁ{f_.ﬂﬁ

-_=grevealed that while the Duration Prqpab;llty 0f. Head- down

-(Figure 1) peaked at "the’ beglnning of the test se351on (T1 _
'31gn1f1cantly different from T3 (9) p<. OZL and the~ ~'*rj
Duration Probablllty of Nod (Figure 2) -~ an 1ntermed1a%e
form of Stereotypy (see section on Apo effects) - peaked
near’ the end of the test 'session (T4 51gn1f1cant1y dlfferent
from T5 t(9),  PS.05). “The time profiles of Gnaw (Figure 3)
and Rear-gnaw (Figure 4) d1d ‘not - haye any 51ngle 51gn1f1cant
.peak Thus Head dwon was: exciuded’becapse i't ‘Had’ a different
t1me profile, Finally, the 1nclu51on 8f Rear- gnaw in the
Composite Stereotypy score was because of its similarity to

L

~ Gnaw {Table. 1),

Hyperactivity. The number of photobeam interruptions
over a set period.cf time has been widely used as an index
of activity (Meyerson & Hoglund“ 1981). ThlS corresponded
closest to the number of line crosses over t1me in this
study Other related measures were thé Number of l1ne
crosses per minute of lochotlon.(rate.of locomotion), the
Intervalvbetweeniconsecutive line crosses, plus Event Count,
Event Duration and Duration Probabillty of Bout Locomotlon

‘Hyperreactivity., Two measures of hyperreact1v1ty vere

used in this study: bouts of jumping while alone or in the
presence of the non-drugged rat, and the occurrence of more
than one jump withing each, jumping bout. Jumping is one of

the major behaviors assessedﬁin rating scales of reactivity
. N ‘

AT S A D P
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Figure 1

T

T

RIAL NUMBER"

Duration ®robability (DP) of Head-down in

sa]ingﬁApo(Smg/Kg)‘abross the 'six trials -

DP of

, ead-dow
- (see Table 6,

.Zp

for saline control is zero
pendix A)
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TRIAL NUMBER.

Figure 2

Duration Probability (DP) ofr Nod in
salinejApo(5mg/Kkg) across the six trials
DP of Nod for saline control is zero
(see Tabde 7, Appendix A)
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Figure 3

Duration Probability (DP) of Ghaw in
saline-Apo(5mg/kg) across the six trials
DP of Gnaw for saline control is zero
(see Table 8, Appendix A) '
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Duration Pr
saline-Apol
DP of Rear-
(see Table

TRIAL NUMBER

obability (DP) of Rear-ghaw in
Smg/kg) across the six trials

gnaw for saline control is zero -

9, Appendix A)
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:iq sepealflesioned animals (Gage & Olton, 1975);.In

addition, jumping has been considered a part of ;hegstartle f
response in'septel-lesionao~animals (Bfady & Nauta, 1953),
Thus Bout Jump (all threeidependent measures) and Total Jump

were used to indicate hyperreactivity gn this study.

B. Group Main Effect

The detailed anaiysis of the magnitude'and-direCtion of

" behavior changes of the 1nd1v1dual groups contr1but1ng to
- the, group main effects will be dlSCUSSEd in sectlons of the
thesis deallng w1th'spec1f1c group differences.

For Bout Locomotlon (Appendlx B,Table 1), there were -
51gn1f1cant group effects for Event Duratlon and Duratlon
Probability. These e%%ects were malnly due to the lower
\level of locomotor activity of thelsallne control ‘group wﬁen
;BMpared to all the othefqdnug groups. Likewise,.there were
eignificant group effects for the additional measures of
hyperactivity: Number of llne crosses, Number of line
crosses per minute of locomotlon and Interval.between
consecutive line cross (Appendlx B,Table 145. Two factors
contribute to the above effects: ‘the relatively low values
obtained by the saline control and the relat1vely hlgh

" values obtained by the p-CA p;etmeatment,groups. Paralleling
| the effects on activity ievél there were significant group

effects for all ‘the three dependent measures of Inactive ]

(Appendix B,Table 4). The major contributing factor was the

-
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absence of this behav1or in all of the drug groups - these'

animals were contlnually actlve.‘

. There were slgnlflcant group effects for Event Durat1on

and Duratlon Probability of Snlff (Appendlx B,Table 3) The -

major contributing factor for both effects was the very low
levels of sn1ff1ng in all of the drug groups when compared
to the saline control There were significant group effects
for all of the three dependent measures of, Self groom ‘
(Append1x B, Table 5). These effects were due to the: very low. '

rate of occurrence of this behavior in all of the ‘drug

. groups. There were also significant group effects £or all of

the three dependent measures of Head- down (Appendlx B, Table”

.6). In contrast to Self- groom these effects were due to -the

absence of Head—down in the saline,controi:group. Finally,
there was no significant,group effect for any of the three
dependent measures of Rear (Appendix B,Table 2).

There was no significant group effect for any of'the
three dependent measures of Nod Gnaw and Rear—gnaw

(Appendlx B;Table 7,8;9). This was also the case. with the

‘ comp051te stereotypy scores: Gnaw+Nod Gnaw+Rear gnaw, and

»

’ Gnaw+Nod+Rear -gnaw (Appendix .B,Table 11 12”13) However, for
o .
the hgferreact1v1ty measure Bout Jump, there were
; @
f&?cant group effects for all of the three dependent
a5 .

sa umﬁs (Appendlx B,Table 10); This’ was also the case with

~Total Jump (Appendi® B,Table 15). All theSe effects on

R
hyperreact1V1ty were due to the high levels of jumplng in

" the p-CA pretreatment groups and to the relat1vely low
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1eveLs 1n all the other gropps. _ _
; For the four 50c1al behav1ors- Allogroom Aggress,
Submlt and Allosnlff as well as the Comp051te Social, there
were sagnlflcant group effects for all of the three
._dependent measures (Append1x B, Table 16 to 20) These
effects were due to the very low rates of occuﬂ;ence of
,social behav1ors in all of tHé drug groups as compared to

LR

the saline control
" In summary, the s1gn1f1cant group effects in measures
,uof hypéract1V1ty were due to the relatlvely lower level of
locomotor act1v1ty ‘of the sallne control group. This can be
"contrasted Wlth the 51gn1f1c?mt group effects of Sn1ff

: where the effects vere due to the lower level of sn1ff1ng 1n,
‘all the drug groups. The 51gn1f1cant group effects of -
- Head down Bout Jump and Total Jump were due to the absence
-of these béhav1ors in the sal1ne control group ThlS can be.
;‘dohtrast@d w;th the group effects of Inactlve, Self- groom

| and ‘the soc1al behav1ors where these effects vere due to the
near absence~of the partlcular behav1ors 1n the drug groups.
F1nally,.there were no 51gn1f1cant group effects in the'#
dependent measures of Rear plus Gnaw Nod, Rear—gnaw and

o

their composzte scores.
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C.YCondition Mainvéffect': o

As ment1oned in the Data Analys1s, the result of. the
test for a condition effect was used to fac111tate the
A'approprlate grouping. of individual trlal means into ALONE
SOCIAL and TOTAL trial means for each behav1oral category» A
'51gn1f1cant condition effect necessitated the tr1a1 means to
be grouped separately 1nto ALONE (T1,T3, and T5) and SOCIAL
(T2,T4, and T6) trial means (Table 2). In the case.of a
_non-significant'condition effect, the triels means were
grouped into TOTAL:(Ttvto‘TSY trial means., s ‘

Fbr Bout Locomotion there were signlflcant' |
fac111tat1ve effects over the ALONE condltﬁon by the SOCIAl
condltlon for all of the three dependent measures (Appendlx
B, Table 1). These effects were in the form of 1ncreased ‘
Event COunt 1ncreased Duratlon Probab111ty and decreased

Event Duration during the SOCIAL condition. There wvere

parallel significant effects on the other measures of

' hyperact1v1ty There were 51gn1f1cantly 1ncreased Number of

'_llne crosses, Number of 11ne crosses per mlnute of -
locdmotion, ‘and 51gn1f1cantly decreased Interval between
consecutlve llne crosses (Append1x B, Table 14) Flnally, the
effect of the SOCIAL cond1t1on on. Inactlve was suppress1on.,
,All the three dependent measures showed 51gn1f1cant
decreases 1n the SOCIAL cond1t1on when compared to the ALONE_-

. S ‘, f
: cond1t10n (Appendlx B, Table 4.

Paralleling the effects on act1v1ty level there were

51gn1f1cantly more Rear, Sn1ff Bout Jump and Total Jump in



‘ “ _ Table 2
The Result of Varylng Test Condition on Each Behav1oral
. Category' and its.Dependent Measures

Measurez_'

Behavior T E D DP

\
Locomote a e
Rear
Sniff
Inactive
. Self- groom
Head-down
‘Nod -
- Gnaw . —
Rear -gnaw -
Gnaw+Rear -gnaw -
Gnaw+Nod v
Gnaw+Rear gnaw+Nod . - - #
dump . # #

I O] W]
W W W

I R

' In addition the following measures also had s1gn1f1cant
Condition effect: Number of line crosses, Number of line
crosses per minute of locomotion, Interval be tween
'consecut1ve line crosses, and Total dump

2 ECzEvent Count

ED=Event Duration

DP=Duration Probab1l1ty |
‘#.s1gn1f1cant (p<.05) condition effect
(ALONE vs SOCIAL tr1als)
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the SOCIAL cond1t1on when compared to the ALONE conditlon.
For Rear, only Event Count showed ‘a. 51gn1f1cant condltlon
‘deffect (Appendix B, Table 2).. For Sn1ff there were
'51gn1f1cant condltlon effects for Event Count and Event
Duration (Appendlx B, Table 3). Event *Count of Snlff was'
51gn1f1cant1y 1ncreased durlngvthe SOCiAL ccndition while

the Event Duratlon was 51gn1f1cantly decreased durlng the

o SOCIAL cond1t10n.»For Bout Jump, all of the three dependent

.measures were 51gn1f1cantly 1ncreased durlng the SOCIAL
condltlon (Append1x B Table 10). This was also the case for
- Total Jump“(Appendlx B, Table 15).

1

In contrast to the fac111tat10n on act1v1ty level
there were 51gn1f1cantly less Self groom, Head-down, and
stereotyplc behav1ors durlng'the SOCIAL cond1t10n. For
Self;groom only Duration Probablllty had a’ 51gn1f1cant» .
. condltlon effect (Appendlx B,Table 5). For Head-down, all of

the three dependent measures were sxgnlflcantly decreased

durlng the- SOCIAL condition (Appendlx B ,Table 6). For Nod as -

| .well as for Gnaw+Nod, only. Duratlon Probabllity had a
slgnlflcant condition effect (Appendlx B, Table 7,11).
However for the Comp051te Stereotypvacore' |
(Gnaw+Nod+Rear-gnau) there were 51gn1f1cant effects for
both Event Duratzon and Duratlon Probablllty (Appendlx
B,Table 13). | - ) |
In summary, the presence of the. non- drugged rat

fac111tated measures of locomotor act1v1ty, of react1v1ty

-(Jump), and of expLoratlve behav1or5‘(Rear, Snlff)..There

S
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-were suppressive effects on Self-groom, Inactive, .Head-down,

and measures of stereotypy.

'D. Group X Condition Interaction
The:e were only a few'significant group x condition

interactions; These were primarfiy due to\the differential

,reactlons of the saline control group to the ALONE and
SOCIAL condltlonszas compared to-all the dr g groups.  For
Bout Locomotion, there were 51gn1f;cant intpractions for all
three dependentameasures (Appendix B,Table 1). Overall, the
saline group showed greater social facilitative effect (in~
all three measures) than all the other drug groups. The
absolute level of locomosor activity was however lower for.
the saline group than all others in:the ALONﬁ‘condition
(Appendix A,Table 1). There were also significant ‘
interactions in the other measures of hyperact1v1ty Number‘
of line crosses, Number of 11ne crosses per m1nute of
locomotlon and Interval between consecutive line crosses
(Appendix B,Table 14).  The factors contributiﬁé to these
interactions were the same as those for the dependent ~
measures of Bout Locomotlon (Appendix A, Table 14) ‘
“ For Sniff, both Event Duratlon and Duratlon Probablllty
showed significant interactions (Appendix B,Table 3). While
these two measures of the saline group~decreased during the

SOCIAL condition, those of the drug groups increased

-(Appehdix A,Table 3). As well} thehﬁalues of both Event



Duration and Duratign Probab111ty were higher for the saline

" group than the drug groups in the ALONE condltlon (Appendlx
A,Table 3).

For Inactive, all three dependent measures showed
significant interactions (Appendix B,Tahle 4). These
interactions were due to the absence of Inactive.in the drug
groups as well as to a strong suppression of Inactive in the
saline grOUp during the SébIAL condition‘(Appendix A,Table
4). There were also 51gn1f1cant interactions for Event
Duratlon and Duration Probabll?ty of Self-groom (Appendlx'
B, Table 5) The factors contributing to these ‘interactions
were the same as those for Inactive (Append1x A,Table 5).
Finally, there was a S1gn1f1cant interaction for. Duration .
,Probab111ty of,Head—down (Appendlx B, Table 6). This

‘ 1nteractlon was due to the absence of thlS behav1or in the

saline group as well as to a moderate suppre551on of

L Head down in ‘the drug groups durlng the SOCIAL condition

'.(Append1x A,Table 6).

In summary, ‘the significant 1nteractlons were primarily
due to the differential reations of the sallne group to the
ALONE and SOCIAL conditions. 'Thus, the sa11ne group had a
'lower level of locomotor act1v1ty in the ALONE condztlon
‘and an absence of Head- down in"both condltlons. In contrast
the drug groups had lower values for Sn1ff in the ALONE -
condition and an absence of Inactive.as well as Self-groom

in both ALONE and~SOCIAL conditions.
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" E. ApO'Behavioral.ﬁffectS

(group 2 Qersus group 1)

Duncan's Multipie Ranges Testv(with alpha_at 0.5) was used
to compare the saline-Apo (group 2) with the saline control
(group 1) (Table 3,4). -/

t-tests compariné ALONE with.SOCIAL trials within a group
for é particular dependent measure were also used to
determine the specific effects of varying condition on the

different behaviors.

The saline-Apo group was significantly more hyperactive
than‘its saline control in the ALONE qgnditidn (Appendii

- A,Table 1,14). This was reflected in significant inéreases
in Event Count, Event. Duration and Dufation Probabilfty of
Bout Locomotjon, plus the\ﬁuﬁber of line crosses during
locomotion. The Number dffliné crosses per minute of

locomotion was,greater and the Interval between consecutive

line crosses smaller but these changes were not significant.’

.



, : Table 3
Results of Duncan’
Behaviors of the

s Multiple Ranges Test of the
Normal Rat im ALONE; SOCIAL- or

50

Sii Groups on
TOTAL trials

less than (p<.05] the second group -

o Behaviors '
EE ' | Tnact-  Self-
" Locomote Rear Sniff ive groom
Compar - - ' :
isons! A S A S T A S T A S A S T
S7APD T+ ” P TF
- VS§ D+ D+ : : D# D# D¥
s/s P+ o L P# P# P# P#
. ’ ¢ - ! /
P-CPA(400] VA
VS /'/
S/APO
p-CA{10.47T
Y .
"« S/APO
P-CPA(400) ,
Vs D+ D+
p-CA(10.4)
p-CPA(2507]
VS
S/AP
p-CA(6.4])
Vs ‘ ;
S/APD & |
p-CPA(250) T
Vs
P-CA(6.4)
" S/Apo =group 2 ’
S/S ~=group 1 .
p-CPA(400)=group 3 <
p-CA(10.4)=group 5
p-CPA(250)=group 4
p-CA(6,4) =group 6
2 C=Event Count R )
D=Event Duration e -
P=Dur"'a»tion__fr'obabi lity | -
+ indicates first group in the Compafisén is Significantly
greater than (p<.05) the second group ,
# indicates first ?roup,ﬁn the comparison is significantly

=P



g Table 4 - .
Results of Duncan’'s Multiple Ranges Test of the Six Groups on
the Additional Measures in ALONE or SOCIAL trials

v Behavidﬁg‘
c [C/Toco X TOTAL JUWP
. Gomparisons2 A S A S A S A S
& F7Epg ' =
S VST + P
S/s

#
VS : ' # . # 0t ' # 4 + X +
p-CA(10.4 B |
P-CPA(2%0] ' o
Vs ' B : :
'S/APO
p-CA(6.4) T T ’
vs + o+ # + +
S/APO ) T
 p-CPAT250) T . = uw
Vs ’ o : L
" P-CA(6.4) - ; '

"LC=Number of line crosses during locomotion . B
Lc/loco=Number of 1line crosses per minute of locomotion -
ILC=Interval between consecutive-}ine‘crosses T

2S/AP0 * =group2 '

S/S . "=group

p-CPA(400)=group3 , B .
p-CA(10.4)=group5 NE .
p-CPA(250)=groupd -

p-CA(6.4) =groupb , . o

+ indicates first group in the comparison is significantly
greater’ than (p<.05) the second group B '

# indicates first group in the comparison-is significantly

- less than (p(;OS?”the second group
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Thie was contrasted in the SOCIAL condition, where only the
Event Duratlon of Bout Locomotlon (increased) and the
Interval between consecutive 11nexcrosses (decreased) were
_51gn1f1cantly different .from the saline control. Although
both groups showed a 51gn1f1cant fac111tat1on of locomotor
activity 1n the SOCIAL condition as. compared to the ALONE
condition, the fac111tet1on was greater for the sallne
control group (EC:t(9)=9.24,p<.0005 and DP:f(9)=9.53,p<.0005
for saline control. EC:t(9)=3.44, p<.007 and _ @%
DP:t(9)=2.57,p<.03 for saline—npo) ’ |

Parallelllng the increased locﬁmotor actiyity in the
ALONE condltlon the saline-Apo group was significantly less
inactive than its saline control. Thus while the saline
control group spent approximately‘1/4 {.23%.04) of the time
inactive,‘the saline-Apo group'was éontinually active
(Appendix A,Table 4). This difference was peflected in
Significant decreaﬁ;s in Event Count Event Duration, and ‘
Duration Probablllty (all for ALONE trlals) of Inactive for.
the sallne Apo group. However, this difference disappeared
during the SOCIAL condition as the saline control group'also
became continually active.

.The saline-Apo. group sniffed (Sniff) and groomed
(Self-groom) 51gn1f1cant1y less than its saline control in
both ALONE and SOCIAL conditions (Appendix A,Table 3,5). For
'sniffing, this was reflected in signéficaht decreases in

Event Duration (ALONE trials only), Event Count (SOCIAL

trials only) and Duratlon Probability (TOTAL trials). For

-
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self-grooming, this was‘reflected in‘signifikant decreases
in Duration Probability (both ALONE and SOCIAL trials),
Event CountfﬁTOTAL trials) and Event Duration (TOTAL .
‘Efials).'Furthermore, while for the saline control gro:;f’%
both sniffing and self- groomlng decreased 1n the presence of
:the hon- drugged rat, there was no similar effect for the
sallne Apo group (EC:t(9)=4.14,p<.003, ED.t(9)=5,65,p<.OG1,
and DP.t(9)=3.79, p<.004 for Sniff- saline control;
ED:t(9)=3.18,p<.005 and DP:t(9)=2.30,p<.047 for Selffgroom
saline control) The saline-Apo group also showed a two-fold
decrease in Event Count (both ALONE a;d SOCiAL grials)i’

" coupled with a two-fold increase in Event Duration (TOTAL
trials) of Rear when compared to its sallne control
(Appendlx A,Table 2). However, these changes were not
significant.

The séline-Apo group also showed signjficantly less
social interaction with the noq-drugged rat in the SOCIAL
tr}als than ¥ts saline control (Appendix A,Tablé 16. to 20).
" This was reflected in significant decrease inwEvent CoUht;
Event Duration and Duration Probability for all the four
soC1al behav1ors- Allogroom Aggress, Subm1t Allosnlff as
well as for the Comp051te Social Category .

In addition to.changes in existing behaviors exhibited
by the saline control group, Apo generated the féllowing‘new

_ Y
behaviors: Head-down, Nod, Gnaw, Rear-gnaw, and Jump (Table

5). Although the saline control group did not exhibit any of

these behaviors, Gnaw and Jump were not significantly
. . '



Results ongu

ba.

ncan’'s Multi

Table 5°

p-CPA(400)=group
p-CA(10.4)=group
- p-CPA(250) =group
p-CA(6.4) =group

OBW—=N

2 Compos i te=6naw+Nod+Gnaw

- The other two subsets:Gnaw+Nod
did not have any significant ¢

, and Gnaw+rear-gnaw
omparisons.
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Ple Ranges Test of the Six Groups on'
Apo-induced Behaviors in ALONE, SHQEIAL-&r TOTAL trials
T i e A :
‘ Behaviors - »
JLHead- v Rear- Compo- ‘
down Nod Gnaw Gnaw = site? Jump
Compar- .
isons'! A S AS T T T A S 7T A S
S/APO C3+C ” c+
VS D+ D+ D+ O+
S/S P+ P+ P+ P+ P+ P+
5-CPA(4007 '
VS D# D+ D# M
S/APO P# P+ PH,
p-CA(10.4) ' _
VS _ . D# D# D+~
S/APO P# P# -
p-CPATZ00) B | “
Vs . D+
p-CA(10.4) P+
p-CPA(250)
Vs’ D#
S/APO P#
p-CA(6.4) C+ C+
vs. : ' D# D+ D+
S/APO P# P+ P+
p-CPA(250] T+
P-CA(6.4) P
' S/Apo =group ,
S/S. =group
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C=Event,Count‘.x
D=Event Duration .
P=Duration Probabitlity

indicates first group. in-the comparison is significantly.
greater than (p<.05) the second group . ' o
indicates first roup in the comparison is significantly
less than (p<.05? the second group S

-
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v E . ¢
: different from zero. For Head-down, t;e increaSes %%'Event
Count, Ewent Duration, and Duration Probablllty (both ALONE ;‘w
’andQSOCIAL tr1als) were s1gn1f1cantly dlfferent from zero
(Appendlx A, Table 6). For Nod, the increases 1n Duratdon
- Probability (both ALONE and SOCiiL trials) and Event 5
Duratlon(TOTAL tr1als) were 51gn1f1cantly dlfferent frd/q L
lzero (Appendix a, TAble 7) For Rear gnaw the 1ncreases in
Duratlon Probab111ty and: Event Duratlon (both for .TOTAL
_trlals) were s1gn1f1cantly dgfferent from zeroo(Appendlx
A, Table 9). For the Comp951te Stereotypy Score the -~
increases ;n.Event Count)(TOTAL'trlals) and Duration |
Rtobability'(both ALONE land- SOCIAL trials) wére also
51gn1f1cantly dlfferent from ero (Appendlx A,Table 13).
However neither of“the two éubsets (Gn€W+Nod
Gnaw+Rear dnaw) -was s1fn1f1cantly dlfferent from zero.
- The behav1oral effects of Apo could be viewed in aﬁ.
fd1fferent perspective by presentlng the three ma]or
components : h@peract1v1ty, hyperreact1v1ty, and stereotypy
in a trial-by- dependent varxable format (Flgure 5,6,7). This
perspectlve attempted to 1nvestlgate ‘the interrelationships
among the three behav1oral components of the Apo effect and
the effects of a changlng env1ronment (ALONE versus SOCIAL)
on these components. L

Each of the three components had 1ts own characterlstlc

profile. Hyperact1v1ty, expressed as the Number of line
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. Figure 7 |
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™

of Total dump in sal1ne Apo(5mg/Kg)

-across thel six trials. .
. Freguency gf Total Jump for the sallne contﬁbl
s zero (s R

e Table- 15 Appendlx )
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crosses .per minute of locomotlon (rate of locomotlon) had a
relatlvely symmetr1ca1 tlme profile that plateaued during
trials 2,3, ‘and 4 (Flgure 5) (T1 51gn1f1cant1y different from
T2, t(9)= //}0 p<. 003 T4 dlfferent from T5, t(9)=4.54,

| p<. OOIY//It was relatlvely unaffected by the presence of the
" non- drugged rat (T2 not dlfferent from T3, t(9)=0.34,p<.7):"
‘Thls profile- could be .contrasted to that of the saline
control (Figure-B), where the Sane measure varied greatly as
a function of the presence of the nen-drugged rat (all
adjacent trials were 51gn1f1cantly dlfferent from each
'otﬁg , t—tests). Stereotypy, expressed as the Duraticn ' \p
Probablllty of the Compos1te Stereotypy §core, had a more
skewed time proflle that peaked in’ Trlal 5 (Figure 6) (Ta
dlfferent frdm T5, t(9)—2165!p<.027; TS5 different from T6,
‘t(9)=2 80,p<:021). Like‘the hyperactfvity‘measure, it also
“was relat1Vely unaffected by the presence®of the non- drugged
rat. On the other hand, hyperreactlvaty, expressed as the
frequency.of Total Jump, . had a‘tlme profile that showed a
tendency towards reactivity to the non- drugged rat - peaklng

-

“in Trlals 2.and 4 (Flgure 7). However, the increases in
trlais 2 and 4 were not 51gn1f1cantly dlfferent from the
‘rest of the trlals (t- tests). F1nally, the level of
.stereotypy was st111 _relatively high at Trlal 6 (the end of

the test se551on) whereas both hyperact1v1ty and

© \\ﬁ%/ .
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hyperreact1v1ty effects were already d1551pat1ng (See Figure
6 with Figure 5, 7). Thus, in summary, the Apo induced
hyperast1v1ty, stereotypy and hyperreact1v1ty each had its
own characterestic time prof1le. Although each showed
maximal activity at dlfferent t1mes dur1ng the observatlon
session, there was no ¢lear order-of- -appearance effect.
Finally, the presence of the non?drugged rat had
differential effects on the three compenents.

In summary,.admlnistration of Apo to a normal animal
51gn1f1cantly mod1f1ed existing behav1orsv: 1ncreased
locomotor act1v1ty, decreased sn1ff1ng, self- groomlng,
rnact1v1ty_and.soc1al lnteractlons. These modificatdions were’v
consistent for all the. three dependent measures of each of

the behaviors. In addition, whereas the effects of the

) Q%Fpresence of the non- drugged rat for the-saline control group

- were increased loco otor act1v1ty, decreased 1nact1v1ty,

- self- groomlng and sn1ff1ng, the effect for the saline-Apo
'group was only an 1ncrease in locomotor act1v1ty F1nally,‘
Apo also introduced new behav1ors ¢ Head- down, Nod, Gnaw,
Rear-gnaw and Jump All of these behav1ors vere s1gn1f1cant
except Gnaw and Jump. The 1ncreases for Head—down were
51gn1f1cant for all the three dependent measures while- only
Event Duration and Durat1on Probab111ty were 51gn1f1cant

measures for Nod and Rear-gnaw.
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. F. 'p—CPA.Effects onlapo—lnduced Behaviors
(groups 3,4 versus group 2) | ‘
All t-test ‘results c1ted below refer to ALONE versus SOCIAL
trlals, paired comparlsons w1th1n a partlcular group ‘and
dependent measure. | h _
vNe1ther dosages of p-CPA had any significant effect on
the specific measures of Apo-induced hyperact1v1ty (Figure
9a). Nevertheless, p—CPA pretreatment did mod1fy aspects of
the hyperact1v1ty Whereas the presence of the non- drugged
rat greatly facilitated the rate of‘locomotion for the
saline-Apo group (t(9)=4.70,p<.001 for Number of line
“ crosses per minute of>locomotion) this effect was nullified
by the p~CPA pretreatment (t(9) 0. 32,p<.8 for the hlgh dose
.t(9)-1 45 P<.18 for the low dose) Furthermore, pretreatment
with high dose p- CPA (400mg/kg) actually reversed the effect-
: the rate of locomotlon tended to be slower in the -SOCIAL

tm@pls_than in the ALONE trlalS»balthough this difference

was not significant).

S1m11ar11y, nelther dosage of p-CPA had a 51gn1f1cant
effect on the spec1f1c mfasures of hyperreact1V}ty (Figure
10A). However, there was a‘tendency for potentiation,
vPretreatment w1th elther dose of p-CPA tended to 1ncrease

the frequency of both Bout Jump and Total Jump when compared

- . to the saline- Apo group Furthermore, while the low dose qf

Pp-CPA: (250mg/kg) showed the h1ghest frequency of Jumplng of
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Dose effects’ of p-CPA {(Fig. 9A) and p-CA- (Fig. 9B)
on Frequency of l1ne cross during ALONE and SOCIAL
cond1t1ons ‘ _

a11ne Apo (5mg /k ) -

'SA;_ , =

CP250" ¥ =p- CPA(250mg/Kg)/Apo(5 /kg)
CP400 : =p-CPA(400 )/Apo(5mg/k?)
CA6.4 =p-CA(6.4 ma ?/Apo(Smg/Kg
CA10.4 =p-CA(10. 4mg/kg)/Apo(5mg/kg)

o p<.05 vs SA (within condition comparison)
a p<.05 vs SogIAL (within group comparison)
sap<.01-vs SOCIAL (within group compar1son)

\/Q
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L gl

Dose effects of p<CPA (Fig. 10A) and p-CA (Fig. 10B)

-on Freguency of jumping bouts during ALONE and

SOCIAY conditions. .
Groups and levels of significance as in Fig. S
. oy _ ;

»



the three groups, the'high dose of p-CPA (400mg/kg) showed
theimost reactivity_to the presence of the non-drugged rat'
of the three groups (t(9)=3.26, p<.01 for p-CPA-400mg/kg;
t(9)=2.26,p<. 05 for p-CPa- 250mg/kg, t(9)=1.38,p<.2 for
saline-Apo).

p-CPA pretreatment did have significant effects on
specific Apo-induced stereotypic behaviors. Pretreatment
with p-CPA (400mg/kq) significantly decreased the Event
: Duratlon (TOTAL trials) and Duration Probablllty (SOCIAL .!9#
‘trials) of Nod (Figure: 11A) .This dose of p-CPA also 4
51gn1f1cantly decreased the Event Duration (TOTAL trlals)
and Duratlon Probablllty (socIaL tr1a£s) of Rear-gnaw
.v(Flgure 12C). Although the low dose of p-CPA (250mg/kg) also
affected Nod and Rear- gnaw 1n a similar way (as the hlgh
‘dose) only the effects on Rear "gnaw were s1gn1f1cant (Table
4). While both Nod and Rear- gnaw were decreased by p-CPaA
pretreatment Gnaw was 51gn1f1cantly 1ncreased by p-CPA
pretreament (Figure 12A). Both Event Duraticn and Duration
Probability (bcth for TOTAL trials) of Gnaw were
51gn1f1cantly 1ncreased by pretreatment with p~CPA .
‘(400mg/kg) Although the low dose paCPA'(ZSOmg/kg) also
“affected Gnaw in a similar way (as the high dose), this
Leffect'ﬁae not significant Flnally, the overall Compos1te
Stereotypy Score was not 51gn1f1cantly affected by elther

. p~CPA pretreatment ' ’_:',“. - _ T
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Dose effects of p-CPA (Fig. 11A) and p-CA (Fig: 11B)f
on Duration Probability of Nod during ALONE and

SOCIAL conditions. -

Groups and levels of significance as in Fig. 9
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Duration Probability of Gnaw shOW1ng dose effects of o

p-CPA{ (Fig. 12A) and p-CA (Fig. 12B) plus o

Duration Probability of Rear- ?naw show1ng dose effects o

of p-CPA (Fig. .12C) and p-CA [Fig 12D) . :
- ‘Grqups and leve]s of 51gn1f1cance as in. Fvg 9

b~
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3

. In summary, pretreatment w1th p-CPA altered mznor
paspects of both Apo- nduced 'hyperactivity and
'hyperreact1v1ty. The facilitation of locomotion (by the
presence of the non-drugged rat) in the sallne -Apo group was
nulllfledoby p- CPA pretreatment (both doses). On the other
hand the fac111tat1on of jumping (by the presence of the
non- drugged rat) _was potentiated by p-Cpa (hlgh dose only)
The strongest Fffect of p-CPA pretreatment was on the
specific stereotyplc behav1ors (only Event Durat1on and
Duratlon Probablllty) Although there was o dﬁ\nge 1n the
Composite Stereotypy Score, both Nod and Rea{ gnaw were
51gn1f1cant1y decreased by p—CPA pretreatment (espec1ally
with the'. h1gh dose) Gnaw, on the other hand, was
~s1gn1f1cantly 1ncreased by pretreatment (hlgh dose only).
Finally, pretreatment of p-CPA did not alter significantly

alter any other aspect of the Apo behavioral effect.

a4

G. p=CA Effgcts on Apo-Induced Behaviors ' R ‘
(groups 5,6 versus group-2) -

-’

t-test results c1ted below refer to ALONE versus SOCIAL 3
trials, palred comparlsons w1th1n a group for a partlcular
behav1or and dependent measure, _ :

The effect of pretreatment WIth P~CA on Apo-induced-
‘hyperact1v1ty was potentlatlon (Frgﬁre 98) Thls was B

reflected in significant increases (ALONE trlals only) in

several measures of. hyperact1v1ty- Number of 11ne crosses,

4
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Number of linebcrosses per minute~of'locomotion, and the

Interval between consecutive line crosses. These 1ncreases

were significant for.both doses of p—CA used (Table 4). - Like

the p—CPA pretreatment the facilitation of the rate of .

locomotlon by the presence of the non- drugged rat was ‘

.nulleled by p-CA pretreatment (t(9{—1 08¢b< 31 for high

dose; t(9)=0.99 p< ss for low dose) Both' doses showed a o
| T~

deCrease in rate @ ring the SOCIAL"trlals (although the

ALONE SOCIAL dlffégence was ‘not 51gn1f1cant) } |

lee hyperact1v1ty, the effect of pretreatment with.

-p—CA on Apo-induced hyperreact1v1ty was also potentlatlon

(F1gure 10B). This potentlatlon wasireflected fn two ways.

One, pretreatment w1th the low dose (6.4mg/kg) srgnificantly

'1ncreased both Bout. Jump (all three dependent measures, both

-JALONE and SOCIAL tr1als) and Total Jump . (Evant Count, both

“‘_ALONE and SOCIAL tr1als) Two, pretreatment with the .high

“dose (fb.4mg/kg) while not 51gn1f1cantly 1ncreas1ng the

absolute level of Jumplng, d1d 51gn1f1cantly potentlate the

’tac111tatlon of Jumplng by the presence of the non drugged

rat (t(9)=2. 57 ,p<.03). , - : o : :
| The effect of pretreatment with p—CA.on Apo 1nduced
»stereotypy, unl1ke those on hyperact1v1ty and

3

hyperreact1v1ty, was one of suppre551on (Table 5).
Pretreatmeht w1th p—CA (10 4mg/kg) s1gn1f1cantly decreased
both Event Duratlon (TOTAL tr1als) and Duratlon o - .
¢Probab111ty(SOCIAL trlals only) of ‘Nod (Figure 118) f;f7ﬁf"btr

Slmllarlly, thls same dose of p—CA alsoJ51gn1f1cantly
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_;<decreased both Event Duratlon and Durat1on Probab111ty (both
.4for TOTAL trlals) of Rear gqgw (Flgure 12D) The low dose of _
“Tp-CA?(S 4mg/kg) had s1m11ar effects on Nod and Rear gnaw (as -
r’the h1gh dose) but these effects were. not 81gn1f1cant. i

| j;Undlke the pretreatment w1th p-CPA there was no effect on-
f?Gnaw by p-CA pretreatments. Flnally, although pretreatment

fw1th p-CA (both doses) decreased the: Duratlon Probabzllty

‘]“and Event Duratlpn of the Comp051te Stereotypy Score, these
'?effects\were not 51gn1f1cant ' l' | _‘ -

‘ In summary, pretreatment w1th p—CA s1gn1f1cantly ,T.‘ﬂ/}.
mod1f1ed all three major components of Apo- 1nduced behav1or.h:t+
J,Several measures of hyperact1v1ty were‘s1gn1f1cantly ‘ .
‘potent1ated by p-CA pretreatment, whlle the fac1l1tat1on of

P
: the‘fate of locomot1on (by the presence of the non-drugged

7:rat) was null1;1ed.xBoth measures of hyperreactiv
'%iJump,(all three dependent measures) and Total Jump.- were‘

'51gn1f:cantly3potent1ated by p-CA (low dose only) As well"'
‘T'the fac111tat1on of jumpxng (by the presence of the.; e
Anon-drugged rat) was also potentlated by p—CA (hlgh dose'b
"only). Flnally, whlle both pretreatments d1d not

r'51gn1f1cantly alter the Comp051te Stereotypy Score, the hlgh

;-ifdose (10 4mg/kg) d1d s1gn1flcantly suppress both Nod and

-

JfRear gnaw.-

O L




H Comparxson of p-CPA and p—CA Effects on Apo—lnduced

,Behavxors 4(fl.”; ; : -Ifdf ?1. | T
{fDuncan s, Test (w1th alpha at 0 5) was used to compare p-CPA
.f; pretreatments[wlth p-CA pretreatmentsr¢

‘f,i,; Pretreatment w1th elther p-CPA or p—CA caused _fv"ﬁ;"

)

"S1gn1f1cant suppre551on of Nod and Rear gnaw (Flgure
-11A 118 12C 12D). Both also suppressed the fac111tat1on of
gthe rate of locomot&on by the presence of the non drugged
H at. As well; both pretreatments potentlated the
.fac111tatlon of 3ump1ng by the presence of the non drugged
‘r t. However, there were three spec:flc dlfferences between
the effects of these two pretreatments One, p—CPA -
'»Ppretreatment (400mg/kg) resulted in a s1gn1f1cant 1ncrease
J_of Event Duratlon and Duratlon Probab111ty (both for TOTAL
'tfitrlals) of Gnaw when compared to elther dose of p—CA |
"1(10 4mg/kg or 6. 4mg/kg) pretreatments (Table 5). Two, the
fp-CA pretreatment (10 4mg/kg) group was 51gn1f1cantly more
'.»hyperactlve than the p-CPA pretreatment (400mg7kg) group “7,5

”A(Table 5) Thts was reflected 1n 51gn1f1cant“1ncreases 1n

(._ the Number of 11ne crosses (both-ALONE and SOCIAL trxals)

the Number of 11ne crosses per mlnute of 1ocomot10n (SOCIAL

¥ trlals only), and a concomltant decrease 1n the 1nterval

"*Obetween consecut1ve line crosses (ALONE and SOCIAL

-ﬂwitrlals)(Appendlx A Table 14) In add1tlon, the Event
‘ A

iDurat1on (ALONE and- SOCIAL, trzals) of.Bout Bocomotlon of the y9

m(_P‘CA (10 4m9/k9)'grou wa_ n1f- a,tly“shorter than that



-

e

'"D‘CA pretreatment (6 4mg/kg) 51gn1f1cant1y 1ncreased the S
.(' °B°“t Jump (211 three dspendent measures, 'ALONE trlals only) ik
as well as T°tal Jump (Event Count ALONE trlals only) when

/;ompared to p-CPA (250mg/kg) pretreatment (Appendﬁx A Table
10 5. R T "
,~ . 'y B ) ot T .

In summary, pretreatment w1th hlgh doses of p—CPA
"v(400mg/kg) or p-CA (10 4mg/kg) altered dlffereht aspects of?
the Apo behaV1oral effect._Thus, pretreatment wlth p—CPA .
.(400mg/kg) al!ered spec1f1c behav1ors w1th1n the stereotypy-b
'component w1thout alterlng the Comp051te Stereotypy Score

‘]1tself Gnaw was augmented whlle both Nod and Rear gnaw were"

N"“suppressed Nelther the hyperactlylty, nor the

_hyperreact1v1ty components of the App behav1oral }ffects was?iw‘

i‘affected by p—CPA pretreatment. p—CA pretreatment(10 4mg/kg)::p
Lhad 51m1lar effects on the stereotypy component as f,' :

e hp—CPA(400mg/kg) except p-CA d1d not augment Gnaw Also,»v

| “unlike p-CPA p CA augmented the hyperact1v1ty and, to a }

lesser-extent the hyperreact1v1ty components of the Apo V

behav1oral effect ‘ ', R T _ .

Pretreatment w1th low doses of p—CPA (250mg/kg) or p-CA

(;‘4mg/kg) llke the1r hlgh dose counterparts, also altered

: d1fferent aspects of the Apo behav1oral effect However,:f5f7,f7

there were not as many changes Thus, pretreatment w1th :

p—CPA (250mg/kg) only suppressed Rear-gnaw. Thrs could be ,Q?"“’

t contrasted w1th relatzvely more cha"ges w1th pretreatment BRI

WIth p—CA.(G 4m9/k9) Th15 "Ot °nlYHSUPPressed Rear gnaw, 1tf7§'”

also augmented measures of hyperact1v1ty and eSpecrally
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V. DISCUSSION

A

,r\

p—CPA and p-CA are ‘both potent 5- HT ?epletors (at three
lh_days) but thelr mechanlsms of;act1on are very dlfferent

B wHowever, behavibral stud1es ‘to date have only revealed

"srmllarltles.:In thls study, through a b10chem1cal challenge o
w1th Apo, 1tvhas_been pOSSlble to d1fferent1ate behaV1ora11y
',the-subtle,effects'ofvthe mechanlsms of actxon-of p—CPA and_

' ,p—CAtaThis stud} also’ presents a more comprehen51ve paradlgm

for: the study\of the behav1ora1 effects of Apo.

A, The Effects of Apo on Behav:or
Adm1nlstratlon of Apo(5mg/kg) to a saline an1mal

L‘produced helghtened act1v1ty,‘stereotyped behaylors and

helghtened react1v1ty responses.LThe helghtened locomotor \'

]response (1ncreased Event Count Duratlon Probab1l1ty of

e

o Bout Locomotlon, the Number of 11ne ‘crosses. per m1nute of

i locomotlon) was cons1stent w1th prev1ous flndlngs (Fray eta

-Flocomotlon of the sallne Apo group re"

al., 1980; L]ungberg & Ungerstedt 1977a. 1978) Howgyer,_ |

the exact magn1tude was d1ff1cult to compare because of
A .
~d1fferent methodolog1es and equ1pments

ed 1n the studles.;

dFlnally, it 1s of 1nterest to note tha' the rate of

1ned very ‘;ghvdurlng
‘iTrlal 3 at a p01nt ‘in. t1me where the sallne cont ol group

ﬂqwas q01te 1nact1ve.:S1nce the—an1mal ,was alone 1n the test o
f”ﬂapparatus 1n Tr1a1 3, 1t suggest that the hyperact1v1ty seen_sf--”

T”ls not due to any soc1a1 fac111tat1ve effect of the presence

B - R SRR RS
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'of the non- 1n3ected rat carrylng over from the SOCIAL to the-"

ALONE tr1als.

Apo 1ntroduced f1ve new behav1ors\ Head down, Nod,

ol

:.v?Gnaw Rear ghaw, and Jump. Head down, although hav;ng a veryf'

dlfferent behav1oral topography (Flgure 1) from other
stereotyplc behav1ors (Flgure 2. to 4) may be con51dered as

an 1ntegra1 part of the Apo behav1oral effect Szechtman

, Ornsteln, Teltelbaum and Golani (1982) descrlbed a

-phenomenon of "snout contact fixation" whereby "the

.}a few mlll!heters away from a 5urface] fro

fAmlnutes after injectaon to sho}tly before;-"

apomorph1ne treated rats...malntalned unlnterrupted
i

Snout to surface contact [actually touchlng or was at” most

[
about two

’

-

~

o groomlng[51gna111ng .end of drug effect]" (p 389) Th1s was

" not unl1ke the descr1pt10n of‘ﬁead down OTable 1) and ‘its -

temporal expness1on 1n thls stu (Flgure 1) Szechtman et

al., suggested that thlS malntenance of smput to-surlace N

“contact may be a-: fundamental aspect of the behavioral

.;act1ons of Apo. Fray et al.(1980) also had a categLry

' L

Head- down. However, u51ng percentage of anlmals as thelrb‘

dependent measure, they showed a clear dose responsé effect
rather than a tlms depend@nt efgé/\}ﬁThese researchers alsof
stated that Head down was & s1gn1f1cant behav1or 1n the ;?'

d1fferent1at1on of - dosage effects. In iummary, although

~wHead~down has not usually heen con51dered 1n the llterature

‘fas a component of stereotyp1c behav1or, 1t 1s nevertheless

ﬁan 1mportant aspect of the Apo behavxoral effect,

‘. EEEE T
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. The behav1oral category Nod as characterlzed in th1s
’xfstudy, may ‘be similar to that - of 11ck1ng —wh1ch has been -
‘judged as an 1ntermed1ate form of stereotypy 1n the ratlng ‘.
fscales used for Apo 1nduced stereotypy (Costall & Naylor,
.1973 Ernst - 1966; Szechtman et al 1982) Due to the
'nature ‘of the test apparatus (opaque black box) and the
observat1on angle (overhead v1ew) the actual protu51on of
the rat's tongue could not be ascertalned in thls study It
- is also not def1n1t1ve from the llterature whether other
| researchers ‘have ‘beén able to see the actual protu51on of
'l.the rat's tongue when 11ck1ng 1s scored If Nod were 1ndeed
_llcklng“ then the predomlnance of Nod 1n the sallne Apo- '
(5mg/kg) group would not be con51stent w1th prev1ous :‘ \NL.‘
» flndlngs Both Fray et al (1980) and Ljungberg and .

&

'Ungerstedt (1937a) gound awlng ~the more extreme .

£

stereotyplc response- to be--he predomlnant behav1or at
comparable dosages For:. the sa,lne Apo group, gnawlng was at
.a m1n1mal level (F1gure,3) ThlS » repancy may . be due to
the dlfference in apparatus used as well as behav1ors coded
_Ljungberg and Ungerstedt used a wooden floor (of comparable:
size to that used 1n th1s study) that had 2. 5 cm dlameter
rholes spaced 4 5 cm. apart and coded only gnawlng llcklng
'.was not coded Fray et al. used a wire gr1d box and recorded
'.‘both gnaw1ng and llcklng. Both of these apparatus prov1de
better surfaces for 1nduclng gnaw1ng than the SOlld wooden
ifloor used 1n thxs study. LJungberg and. Ungerstedt (1977b)‘
',llndeed reported that gnaw1ng was greatly suppressed when the;
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{
holes were covered - a condltlon that approx1mated the one
in th1s study. Slnce Ljungberg and Ungerstedt did not have. a
"category for 11ck1ng, the p0551b111ty that l1ck1ng might .
predom1 ate in that 51tuat10n could not be ascertalned Th1s
raises Ehe questlon concernlng the relatlonshlp bgtween the
’behav1ors' Nodjand Gnaw. The results from these t&o studles
and those from thls present one would suggest that
admlnlstratlon of. Apo(Smg/kg) produces either a predomlnance
" of Nod-lickror Gnaw dependlng on the test apparatus used
.However, since p—CPA(400mg/kg) pretreatment in thlS study
'dld induce a ‘high proportlon of gnaw1ng, the 51tuatlon is
more complicated. Thls last result. would suggest that the
..test apparatus used in thlS study can 1nduce gnaw:ng
| re11ab1y only w1th the 1nh1b1tory effect of 5-HT removed. In
' conclu51on, these f1nd1ngs support . Ljungberg and Ungerstedt
(1977b) 'S, suggestlon that gnawing was less "compuls1ve than
'1n ~the usual def1n1tlon of stereotypy because its express1ond
can be mod1f1ed by env1ronmental manlpulatlons\
Rear gnaw gnaw1hg whlle the anlmal 1s rearlng, has not
been spec1f1cally assessed in “the 11terature.»Szechtman et :
al.(1982) did prov1de the opportunlty for this' behav1or (by .
plac1ng a small Plex1glas block glued to corners halfway up.
~ the test box) but the occurrence of gnaw1ng on- the-block wasl.
'assessed as part of other oral act1v1t1es (such as 11ck1ng,
hf_gnaW1ng -on-= the floor) and was not recorded separately. Thus é'
" a d1rect comparlson of results was not possrble.‘The |
"j51gn1f1cant prOportlon of tlme spent (as compared to all |

L
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'other groups) in Rear- gnaw 1n the sallne+Apo group was not

correlated with an 1ncreased proportlon of t1me spent 1n,

«~Rear. Furthermore, even when the Duration Probab111t1es of

Rear and Rear gnaw were summed for the sallne Apo group, the

A ]

total was Stlll not 51gn1f1cantly dlfferent from all the'
other groups. In fact, there was a- tendency for- the |
sallne Apo group to spend less time rearlng (Rear and =
Rear-gnaw comblned) than | the other gvbups(Appendxx A Table
3,9). It would be of 1nterest to 1nvestlgate the" effect on

Rear gnaw 1f better gnawzng opportunltles (such as plac1ng

.. »blocks of wood on the 51de of the test apparatus as in

Szechtman et al. s study) were prov1ded In summary, the
sal1ne Apo group tended. to spend less t1me in rear1ng
act1v1t1es, but a 51gn1f4cant proport1on of that t1me was
spent in Rear-gnaw. a |
Jumping was inconsistently_elicited-from the*saline-Apo
group however, the clear potentlation‘of jumggng by both
p-CRA pretreatment groups suggest that jumplng may be
' con51dered as. another component of the Apo behav1ora1
effect. In addltlon We1ssman (1971) has been ahlé to _
relzably e11c1t cl1ff Jumplng = Jumplng off a hxgh platform
- from rats adm1n1stered Apoz1mg/kg,1 v ) ‘The role of : DA in
thlS behavior. is unclear as. DA, amphetam1ne, or n1a1am1nde |
together w1th L DOPA have been unable to e11c1t a 51m11ar
1response in that study Although Cllff jumplng and upward
Jumplng (1n th1s study) can be wlewed as d1fferent ,;: o=

"behav1ors, the dlfference may be only one of apparatus. Lal:~??

PO
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(1975) argued that wlthout the conflnes of’ the walls (of the
”teé&-apparatus) upward jumplng and cl1ff ]umplng cannot be
dlStlﬂgUlShed However cthe upward jumplng as el1cited in
this study does requ1re greater energy output ‘by the animal
than ‘cliff jumping (as in Welssman s paradlgm) because B
vupward jumping is }umplng against grav1ty It would be of
s;nterest to run the same animals through both paradlgms in
order to see 1f there is any correlat1on between the
: frequency scores obtalned If both k1nd of Jumplng can be
con51dered as forms of actlve escape behav1orP(Gage & Olton
1975) then upward 3ump1ng in- an an1mal mlght 1nd1cate
-greater need to escape than Cllff ]umplng 1n the same an1maf
because of the 1nherent ektra energy requlrement The
' expectatlon is that if the degree of avers1veness of the
env1ronment can be manlpulated,qone would see a preference
for cliff jump1ng in the mlld avers1ve 51tuat10n. ‘§ _
Apo adm1n15trat1on, when compared to the sallne . J
hcontrol 51gn1f1cantly decreased Sn1ff Inactlve,.
”Self groom, and all 50c1al behavxors. These results were

expected although not prev1ously documented by others. The ft

1ncreased time- spent 1n locomotor ac'1v1ty plus the

‘introductionfof stereotypfc{behavﬁors ‘df contrlbuted to the s
decreased Event Count, Event Duratdon; .and Durat1on _'v ) ‘ '5
’Probablllty of the above behav1orsr These re5ults suggest
that Apo adm1n1stratlon ‘has d1srupted the normal pattern of
12yestlgat1ve and soc1al afflllatlve behav1ors seen in a o
. + R

sallne rat under the present testlng paradlgm. The Apo
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,anlmal pa1d less attentlon to its env1ronment (less Snlff)
and less: attentlon to soc1al cues (less soc1al behav1ors)
than its sallne counterpart These results cannot be

'expla1ned by the - process of habltuatlon because there were

no 1ncreases in t1me spent in Inactlve, or Self groom

coupled W1th a decrease in time spent in Locomote - the
pattern: that vas seen 1n anlmals that had been habltuated to
the test apparatus (Beck & Chow, unpubl1shed data). In fact,
the e was: a reverse patterh of 1ncreased locomotor act1v1ty
together w1th decreased 1nact1v1ty and self groomlng as well

.as decreased sn1ff1ng and soc;al aff111tat1ve behav1ors.
Th1s Spec1f1c pattern of decreased sn1ff1ng and soc1al
aff111tat1ve behaviors seen in the Apo anlmal 1s 51m1lar to
that f0und by. Flle and Hyde (1978) in undrugged anlmals
tested in a unfam111ar test chamber under h1gh 1llum1natlon.
Thelr 1nterpretatlon was that the hlgh level of anx;ety (the
‘high 111um1natlon and thé novel ‘test chamber) is
incompatible w1th exploratlon and social behav1ors. Thel
results from thlS study suggest that Apo admlnlstratlon, by
dlsruptlng the 1nherent balance between the 5-HT and DA

%ystems, can also produce a similar pattern of decreased
exploratlon and social 1nteractlon. An. analogus

_ 1nterpretat1on can beimade that the. hyperact1v1ty and‘”

stereotypy exhyblted by the Apo animal were not compatlble

, w1th normal exploratlon and’ soc1a1 1nteract1ve behav1ors.\:l’a

4 In summary, Apo adm1n1stratron produced effects on.‘.

‘.locomotor and stereotyp1c act1v1t1es that were 1n general



agreement with the1existing-iiterature. Effects on
exg&prat1ve and social interactive behav1ors were expec;:d
although have not been” prev1ously documentad F1nally,v
although the measures of hyperreact1v1ty were not
‘51gn1f1cant the strong-potentlatlon seen in the'p-CA
pretreatment groups suggest that hyperreact1v1é§~ma§_be_‘—
.con51dered as another component of the Apo behav1oral

effect.

B. Comparjson of p-CPA and p-CA Effects on Apo
. . Ne1ther dosage of p-CPA caused a 51gn1f1gant
potent1at1on of Apoalnduced hyperact1v1ty. Thls result was
not expected It is 1ncons1stent w1th the finding of
'p%ntlatlon by Graboyska et al "(’-1973) However
pretreatment with both dosages of p-CA d1d signigicantly
potent1ate the Apo- 1nduced hyperact1v1ty as expected
conf1rm1ng the findings ‘of Grabowska and M1chaluk (1974)

K
The. potent1at1on was in the form of greater 1nten51ty -

1ncreased number of line crosses whlle the amount ‘of t1me
[ o

spent in locomotion remained the same. Th1s poteq;hat1on was ’

- only ‘evident in the ALONE cond1t1on. Dur1ng the SOCIAL
'cond1tlon, while the sallne Apo group became much more
“hyperact1ve (than in the ALONE cond1t10n) the locomotor
act1v1ty of -the p-CA pretreatment groups remalned the same.n

The fallure of the SOCIAL cond1t1on to pr0duce 2 f" .
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faC1l1tatxon of locomotor act1v1ty 1n the p-CA groups @gy
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reflect a ce111ng effect s the helghtened locomotor act1v1ty
was already at max1mum during the. ALONE conﬁltlon. Flnally,

_as. expected p-CA pretreatment(hf%% dose, 10 4mg/kg) was

szgn1f1cantly more hyperactlve than its p.CPA counterpart,._

(400mg/kg) in both 'ALONE ang’ SOCIAL condzlons.. T.hlS

potentlatlon had two aspects : the p-CA g®up had - a

1ncreased number of 11ne crosses as well as a decreased 3

Event Duratlon of Bout Locomotlon.

The potent1at1on of Apo- 1nduced hyperreact1v1ty by’ the

‘ P CA pretreatment was expected p—CA pretreatment (both

: doses) 51gn1f1cantly 1ncreased Total Jump in both the\nLONE a

and SOCIAL cond1t1ons when compared to all other groups

/>except p—CPA(ZSOmg/kg) Furthermore, the low dose of

,(

p—CA(G 4mg/kg) tended to be more hyperreact}ve than the h1gh

dose(10 4mg/kg) Th1s trend was not expected This suggests-'

that there 1s a inverted-u shape relatlonsh1p between the
level of 5 HT depletlon and level of Apo 1nduced

hyperreact1v1ty. Flnally, the role of the hyperr?act1v1ty
response in the helghtened act1v1ty of the p-CA pretreated

_groups is not clear. The f1nd1ngs suggest that the two
N

components are related since they co exlst in the same

' anlmals.-ﬂowever, 1t 1s not p0551b1e to a551gn causal1ty \ "ﬁ’

R
v

from the data in thls study. | d' -'}_} '_ ’

o

pod

Pretreatments w1th elther p~CPA or. p-CA suppressed both ,

Nod and Rear gnaw of, the Apo 1nducéd stereotypy. These

results were not expected However, p—CPA pretreatment dld

51gn1f1cantly augment Gnaw. Since- gnaw1ng is- con51dered a .

!

X

’
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extreme form of Apo-1nduced stereotypy, the p—CPA

suppres51ve efffects on Nod and Rear gnaw together/thh its

] potentlatlng effect on*Gnaw can be v1ewed as a shlft from a'

m1ld foim to a more severe form of stereotypy. Thus, the

overall.p—CPA effect on Apo xnduced stereotypy could be

cons1dered as one of potentlatxon. Thls extends the flndlngf

of Welner et al (1975) that the presence of the 5 HT system-

' .SUppresses Apo-lnduced stereotypy 1n the gu1nea p1g as well'

; Thzs potent1at1on together w1th the suppressxve effects on

e . : ; S .
“as the rat R L - ’ T v
~ The 51tuatlon ‘with. p-CA pretreatment was qu1te
Ce g
a

d1fferent 1 p-CA d1d nét augment Gnaw, However, p—CA

A

R

pretreatmeht d1d result in potent1at1on of hyperactlvaty.

- stereotypy may 35 v1ewed as a: form of behav1orad

B
e

.

f; dszerent aspects of Apo-1nduced behav1ors, the underlying

1ncompat1b1l1ty Robb1ns & Iversen (1973) found that

1ncompat1b1e w1th the very hlgh rate of locomotor actlvqty

1nduced by p—CA pretreatment However, 1t is not possxble to
state from these results to- what egtentfxlf any, p-CA" )

pretreatment had a d1rect 1nh1b1t1ng effect‘on Apo 1nduced
stereo yplc behav1ors.:V3 3{j‘,v“ . é o

. -

Alth0ugh p—CPA and p*CA pretreatments dad affect

-'e

' causes of«these dlfferences are not clear based on the

f;nd1ngs from thxs stﬁdy. The quest1pn remaxns why d;d the

e

EN

.
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pégpk\p\etreatment dlfferentxally\potentlate Apo 1nduced
stereotypy whlle the. p-CaA pretreatment d1fferent1ally

: potentaated Apo -1nduced hyperactlvxty and hyperreact1v1ty?
One p0551b111ty is that there 1s a dlfference 1n the pattern
of depletlon of - 5 HT. 1n the varlous areas of the braxn
caused by p—CPA and p~d§ If p—CA preferentlally depleted
5 HT in the nucleus accumbens and p-CPA preferentlally
depleted 5 -HT 1n thezstrlatum, then one mlght attrlbute the»'v
results from thls study t0" selectf@b dlfferentlal deplet;on. fl

b\ However Dp-CA has been reported to cause the greatest }

. depletlon of 5 HT in the strlatum (Kohler et al > 1978;-

Sanders Bush Bushlng, & Sulsen, 1975) or to cause no M

) depletlon at all (Dewhurst & McK1m, 1980) If str1atal 5- HT

were 1ndeed preferentlally depleted by p-CA‘ the behav;oral

' expectat1on would have been potent1at1on of stereotypy apd \\

not hyperact1v1ty F1nally,_to date, there has not been any

ev1dence to suggest that p-CPA dlffgrentlally blocks |

tryptophan hydroxylase at dlscrete braln reglons. Thus the e

d1fferent1al results of p—CPA and P-CA cannot. be attr1buted

“to prefentlal depletzon of 5-HT by e1ther drug. -

:<r_\\ Another approach to this questlon A8 to examine - studies.

that have focused spec1f1cally on the d1fferentlat10n of the

.Apo 1nduced hyperact1V1ty and stereotypy effects. Both the

‘noradrenallne (NA) and acetychollne (Ach). systeins have beenf

bc1ted as modulators on these two aspects of the Apo:fﬂ

jbehav1oral syndrome. In addltlon spec1f1c neuroleptics (DA

'receptor blockers) have been: used to dlfferentlally block



*

<

e1ther the hyperact1v1ty or the stereotypy components. The

,'alpha adrenerglc blocker phenoxybenzamlne has been shown to .

- .,

T~

-suppress the " hyperact1v1ty component (MaJ, Grabowska, &“

."Ga]da, 1972) as well as to induce a qualltat1ve Shlft in the“'

;express1on of stereotyplc behav1or - from 1ntense sn1ff1ng
to. b1t1ng/gnaw1ng (Mogllnlcka & Braestrugu 1976) These

results suggest that the presence of- NA has oppos1te effects'

a{_on hyperactavity and stereotypy : augument1ng/fac111tat1ng

>

the former and suppre551ng the latter. The"’ role ‘of NA can be
ruled out as a p0551b1e explanatlon for the dszere/gial ‘*‘
effects of p*CPA and p-CA found 1n thls study Both p CPA

-and p—CA have not been shown to have any s1gn1£1cant effect

on the NA system at three days (Koe & Welssman, 1966,

\

.’Dewhurst & McKim, 1980 Kohler et al.,»1978)

Ach agon1sts arecollne and eser1ne have been 'shown to
-reduce the hyperact1v1ty 1nduced by adm1n1strat1on of DA
1nto ‘the nucleus accumbens (Costall  Hui, & Naylor, 1979)
'Ant1ch011nerglcs scopolamine and benztroplne have been shownh
to greatly enhance gnawlng in- m1ce after Apo adm1n1stratlon
»(Scheel Kruger, 1970) These results suggest that the

hpresence of Ach has suppress1ve effects on both

hyperact1v1ty and stereotypy "The role of Ach is similar to

" that of 5-HT. on these two aspects of dopam1nerglc functlons.

Ach can also be ruled out as a possible explanatlon for thef

&results of p-CPA and p—CA because the Ach effects do not
"“d1fferent1ate the components of hyperact1v1ty and’

'.stereotypy | . o



- T B Neurolept1cs hav1ng hlgh 1nc1dences of extrapyramldal

\‘\+\l\ s1de effects - metoclopramlde, haloper1dol and

chlorpromazlne ~ have been shown to block Apo- 1nduced

“gnaw1ng at dosages where Apo 1nduced locomotor act1v1ty is

:; 1978), In the same‘

not affected (Ljungberg & Ungers/- -
fstudy,.neuropletlcs haV1ng low ‘ gences d@zextrapyramidal
2 ;

51de effects - thlorldazlne, clozaplne, and ulp1r1de - have

~ibeen shown to bléck AEB 1nduced locomotor act1v1ty w1thout
_affect1ng the gnaw1ng component Costall & Naylor (1976)
,reported a 51m1lar pattern of results for ‘the spec1f1c )
antagonlsm of leqpmotor act1v1ty (1nduced by 1n3ect1on of DA
1nto the nucleus accumbens) by halpperldol and .a relatlve
lack of effect (20 to 50 t1mes less potent) of clozaplneL
sulplrlde, and thlorldazzne B ,

The finding of d1fferent1al effects of neuroleptlcs on

| _Apo 1nduced hyperact1v1ty and stereotypy best parallel the\
results of p—CPA and p—CA in thlS study After d1scount1ng
both the dlfferentlal antagonlsm of the DA mesollmblc and
strlatal pathways as. well as a dlfferentlal 1nvolvement of
'vNA or Ach as possible explanat1ons of their data, Ljungberg
& Ungerstedt (1978) concluded that their f1nd1ngs were

'.con51stent w1th the concept of d1fferent1al antagon1sm of ~
two klnds of DA receptorsz(DAl”and DAe) Cools (4977)
postulated the ex1stence of two DA receptors d& well as. two
AS HT systems and the complex 1nteract10ns among ‘these four

systems, Brlefly, Cools suggested that there are two 5- HT

systems. one, or1g1nat1ng from the medlalpraphe'nuclei and



ok .
S
v

i term1nat1ng in the substantla nggra,.and the other,_f7“'

R

'~;orlg1nat1ng frOm the dorsal raphe and termlnatlpg 1n the

strlatum The medlal 5 HT system 1nh1b1ts the DA1 system

(sugpress1on of " thzs DA system produces enhanced locomotor R E

act1v1ty) The dorsal 5~ HT system acts in concert with the
Dhe system (st1mulatlon of- thlS DA system produces enhanced

locomotor act1v1ty) Lastly, stereotypled gnawlng is

postulated to be the- result of 51multanous actlvatlon of the ;;

DAe and suppre551on-of the DA1 systems However, 1n order to
explaln the effects of p-CPA and p-CA in- ‘this study, one
would Stlll have to postulate a dlfferentlal depletlng
\actlon in these two 5 HT systems Conf1rmat10n of such a.

hypothe51s would have to awalt the analy51s of

neurochem1cals in the d1screte bra1n reglons.

.

In summary, the potentlatlon of Apo 1nduced o . ﬁjl.

hyperact1v1ty by p-CA and of Apo 1nduced stereotypy by p—CPA

K conflrmed prev1ous f1nd1ngs. As well“ the potentzatlon of

Apo-lnduced hyperreact1v1ty by p-CA was expected although

.ot prev1ously docuq;nted However, the lack of potent1at1on_

of Apo- 1nduced hyperact1v1ty by p—CPA and of Apo induceg
stereotypy by p-CA were 1ncon51stent with preV1ous flndlngs.
F1nally, although the study showed that p—CPA and p-CA . can,

be dlfferentlated in thelr effects on the- Apo 1nduced

Cor

behav1oral syndrome, the underlylng cause of this dlfference

cannot be determ1ned at thlS point.




'behavaoral,effectS‘of p-CPA and p—CA the present study de\

'iy‘gattempted to present an altgrnatlve parad1gm for the

'assessment of the Apo behav1oral effect o Q '__‘,_ )
RO K- ".' ¢

ThlS parad1gm 1ncluded a sfngle 1njection schedule, a
deta;led behav1oral log, the use of real t1me sampllng, the
buse of mutually exclu51ve categorles, the recordlng of both
the onset and offset of each behav1or - the use of MOre than

,one dependent measure for each behav1or and the\use of more

'-Athan one testzng cond1t1on. This paradlgm 1Srs1m11ar to that

used by Frayﬂet al. (1980) but there are 1mportant ;,

h d1fferences Although they used an exten51ve behav1oral

list; they only used 10 second 1nterva1 sampllng w1th

10~m1nute 1ntersample 1ntervals and non—exclu51ve categorles
.(that 1s, more ‘than. one behav1or can be recorded dur1ng any
’one 10~second 1nterval) Thelr dependent mea5ure for |
locomotor act1v1ty was photocell counts':for the other
measures-it was percentage of- an1mals exh1b1t1ng the
‘part1cular behav1or in quest1on. These dlfferences proved to
be crucial for th1s study The most 1mportant dxfferencehwas\
the use of more than one dependent measure per behaul\r. The
exc1u51ve use of -a frequency measure (as in. Fray et al 3.
‘would have mlssed many of - the dlfferences among p-CPA p—CA
and Apo groups (Table 3,4, 5). Both Event Duratlon and

Durat1on Probablllty were 1mportant dlscrlmlnatlve measures'

in dlssdclatlng these drug effects. Slmllarlly, the use of

“
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both the rate of locomotlon (Numé?t of line crosses per S
'mlnute of Hocomotlon) as well as the absolute Number of llne'
crosses were crud1al 1n dlssoc1at1ng the qualltatlve

d1fference between the hyperact1v1ty potent1ated by p-CPA

"~ from that potentlated by p—CA Both groups had spent equal

"3-amounts of t1me 1n locomotlon but the p CA pretreated group —

lran faster than the p-CPA group ﬁAppendlx A, Table 1 14)

‘Flnally, the use of the rate of %ycomotlon was cruc1al 1n

‘ -hlghllghtlngutpe hyperact1v1ty response (Flgure 5) ‘in the

. 7sa11ne Apo group eSpec1ally durlng\Trlal 3 If jUSt the'
habsolute number of line crosses were used th1s effect

would have been obscured

-

As w1th Fray et al.,;the Juse of spec1f1c behav1oral

*dcategorles rather than a ratlng scale for the assessment of

P

'Apo 1nduced stereotypy was also cruc1al Pretreatment w1th
p—PCA mod1f1ed only spec1f1c behav1ors w1th1n the .

:ApO*lnduced stereotypy component w1thout alterlng the -

-

.overall Comp051te Score. The use of a ratlng :scale in thlS
O P

study would have obscured ‘this effect
bﬁﬁ”

B . 3

' Lastly, thefmse of the social condztlonvserved as an

1mportant adjunct to the tradltional open f1e1d alone

' paradlgm -Not only was'- the soc1a1 condltlon another |
~stressor, but 1t helped to e11c1t the hyperreact1v1ty
.component of the Apo response.‘Although at the dosage of Apo
.used (Smg/kg) the jumplng response was not s1gn1f1cantly

/

vdlfferent from zero, the clear potent1atlon of that response

7,by the p—CA pretreatments 1nd1cate that 1t should be.



'tcons1dered as part of the Apo behavxoral syndrome.,
o In summary, the use of thls paradlgm e11c1ted
. Tqual1tat1ve aspects of the Apo-lnduced hyperact1v1ty as. well

.'jas focused on spec1f1c behav1ors w1th1n the Apo lnduced ;g e

..

VZQStefGOtYPY The lnclu51on of two testlng cond1t1on e11c1ted

71“a p0551ble thlrd component of the Apo behav1ora1 syndrome -

o hyperreact1v1ty.
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Means (and SEM) of the Depen
‘ Groups In ALONE, SOCIA

.ﬂ..

Table 1
dent

EVENT COUNT

&

104

Measures of LOCOMOTE of the Six
L, and. TOTAL Tr1als '

Group™ ATone Social Total

B 18.4(2.0) 64.2(5.7)" 41.3(3.5)
2 42.2(6.2) 61.1(8.7) 51.6(7.0)
3 41.7(6.3) . 51.6(9.7) . 46.7(7.1)

4 46.7(4.8) 59.7(5.8) -53.2(5.1)

.5 591.2(3.3) 70.9(5.8) 61.1(4.1)
"6 55.4(3.3) | 69.1(7.8).t 6273(7:1)
EVENT DURATIONTsecondsT — —

Group _ '-Alone Sdcial}_ ' Total
N %1.12(.16) £.40(.05) 1.26(.09)
2 2.19(.12) - 1.85(.16) 2.07(.13)
3 - 2.59(.23) 2.26(.20) 2.43(.21)
4 2.20(.18) 1.88(.14) 2.04(.15)
-5 2.00(.16) 1.82(.12) 1.91(.13)

6 2.07(.18) 1.80(.14) 1.94(.15)
DURATIDN PRDBABILITY _
Group Alone Social Tbtal

1 .077(.010) .244(.020) 161(.010)

2 .242(.030) .305(.040) .274(.030)

3 .2771(.040) :285(.030) . .281(.030) .

4 .268(.030) .299(.030) .284(-030{;“ R

5 .269(.030) .352(.040) .311(.030) -

6 .276(.030) .321(.030)_ .299( 030)

' group 1 = saline control L

groyp 2 = saline- Apo { 5mg/ky

group 3 = p-CPA(400mg/kg)/Apo(5mg /kg)

group 4 =‘p-CPA(250mg/kg)/Apo(5mg/K

group.'5 =-p-CA(10. 4m9 ? /Apo(5m9 ?)

group 6 = p-CA(6.4 /Apo(5



o ' Table 2 o g oW
Means (and SEM) of the Dependent Measures of REAR of the S1x
Groups In ALONE SOCIAL, and TOTAL Tr1a1s

EVENT COUNT: | 2
Group‘:t ‘ Aloné,. N R “Social o - Totaif
1 8,7(1.2)" 11.6(1.0) - 10.1(0.9)
2 C4.7(1.4) - 6.9(2.0) A.8(1.7)
3 9.6(2.7). 12.8(4.1) 11.2(3.3)
4 10.3(2.8) 12.2(2.7) S 11.3(2.7)
5 11.5(3.3) 11.5(3.2) 11.5(3.2)
6 ~ gﬂﬁv.gy 12.1(2.2) - 10.6(2.0) "
EVENT DURATION(seconds]: =~ — &+~
- Group o :A}one ","- 'Soqial T j Total -,
o , 1.52(0;34) 2163(0.27) t '”2.07(0.25)
’ é) '3.68(1.10) 4.57(1.30) - 4,12(1,05)
. « 5.58(1.70) 4,93(1.50) 5.26(1.56)
4 ; 8.16(1.90) ‘. 6.55(1.30) ©.7.36(1.56) -
5 4.70{(1..10)" 4.89(1.,20) 4.79(1.10)
6 5.15(1.40) 5.28(1.20) 5.21(1.25)
. DURATIQN PROBABILITY:
Grodp; o Alone . Social - Total,
EE .081(.008)  .086(.010) ~  .074{(.007)
2 .086(.030) .106(.030)  .096(.030)
37 .193(.060) . 198(.060) . .185(.060)"
4 .243(.060) .221(.060) .232(.060)
5 .217(.070) .192(.050) .205(.060)
6 .168(.050) - .192(.050) .180(.050)
T group 1 = saline control - ' —
- group 2 = saline-Apo(5mg/kg) -
group 3 = p- CPA(400mg/Kg)/A o(5mg/Kkg)_ _
group 4 = p- CPA(250mg/Kg)/Apo(5 /kg)
group 5 = p-CA(10. 4m? ? /Apo(Sm?/K?)
group 6 = p-CA(S. 4mg7/k /Apo( Kg



Means (and SEM) of the De
: Groups In ALONE,.

Table 3 | _ o
pendent Measires of SNIFF of the Six
SOCIAL, and TOTAL Tr1als : ‘

106

.EVENT COUNT:

| »ﬁﬁ{.

Group'! Alone Social Total
i 34.6(2.8) ' 52.6(4.6) 43.6(3.1)
2 25.5(7.9) v 28.1(701) 26.8(7.3)
3 - 13.1(.3.2) .22.2(3.7) 17.6(3.0)
4 - 20.7(4.7) r‘31.6('»6.3) 26.2(5.3) |
5 - 24.6(5.9) 34.7(6.9) 29.7(6.2)"
6 28.3(8.9) 36.2(8.3) 32.2(8.4)
EVENT, DURATfUﬁTseconds):
Group A Alone 4 Social 'Totalv \
K " 7.22(0.88) 12.07(0.18) - 4.64(0.47)
2 2.38(0.29) 2.68(0.84) 2.49(0.53)
3 1.25(0.24) . 1.95(0.28) - 1.60(0.22)
4 1.83(0.35) 2.08(0.32) - 1.95(0.29)
5 1.56(0.18) 2.19(0.23) 1.87(0.14)
6. 1.93(0.27) 2.42(0.40) 2.18(0.30)
~ DURATION PROBABILITY: -
Group A .vAlbne , Sdcial - Jotal’
|  .481(.030) .297(.030) .389(.020)
2 ,..207(.070) .196(.060) .202(-.070)
3. - .053(.010) . 150(. 030)_‘tA .102(.020)
4 .133(.040) .206(.050) ™ .169(.040) -
5 . ..1241.030) .221(.030) .172(.030)
6 . . .170(.050). .226( .40) .198(.040) °
T group T = saline control = )
group 2 = saline-Apo(5mg/kg)
group 3 = p- CPA(400mg/k )/Apo(S /k ) -
group 4 = p- CPA(250mg/kg)/Apo(5 /k )
group 5 = p-CA(10.4mg/k )/Apo(5m9/k ) g
group 6 = p- CA(B 4mg kg /Apo(5 L



Means (and SEM) of the ‘Dep

AP

Table 4 o
endent Measures of INACT

Groups In ALONE, SOCIAL, and TOTAL'TbiaﬂsA,
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iVEvof the Six

EVENT COUNT:

Total

was less than 0.5sec.

-

.

in any one trial.

'Grbup’ Alone Social.
1 8.50(1.40) 0.13(0.10) 4.30(0.73)
2 ~__ o ©0.03(0.03) -+ 0.02(0.02)
3 -0 0 0 -
4 -0 0.13(0.13) - 0.07(0.07)
5 0 "0:.07(0.07) 0.03(0.03)
6 0 S0 0
EVENT DURATION(seconds]: ‘
_Group. 3AJohe ‘Social Toté] _
e 8.20(1.80) ©0.12(0.12) © 4.16(0.90)
2 0 0.48(0.48) 0.24(0.24)
3 0 ' -0 ‘ 0
4. 0 0.08(0.08) %2
.5 0 % : %
6 0 0 0
‘ ) “'. .' - ” )
DURATION PROBAB}LITY: ' C
Group | v‘AHone , -Social Total
1" 233(.040) .001(.001) 117(.020)
2 ' o - . .001(.001) 001(.001)
3 0 S0 0
4 0 .001(.001) <.00t
5 0 <.001 * <.001 <~
6 0 0 i 0 . .
' group 1 = saline contro) _
group 2 = saline-Apo(5mg/kg) '
group 3 = p-CPA(400mg/kg)/Apo(5mg/kg)
group 4 = p-CPA(250mg/kg) /Apo(5mg/kg)
group 5 = p-CA(10.4 /K?)/Apo(S /Kkg), -
group ' 6 =‘p-CA(6.4m$aKg_/Apo(5mgvkg ‘
- %2 Event Dpration‘not'caléu]atéd'whén;totaTldunation
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| : '
R © Table 5
: Means (and SEM) of the Dependent Measures of SELF GROOM of the
’ S1x Groups In ALONE, SDCIAL, and TOTAL Tr1a}s

EVENT COUNT

.Group', . . Alone ‘ — gacia1‘ T - Tofal .
it . 2.40(0.63) 2.40(0.63) . .2.50(0.42)
2 SR D 0-.07(0.04) £ 0.03(0.02)
3 R 0.10(0.07) - 0.05(0.04)
4 . 0.03(0.11) 0.13(0.13) 0.08(0.07)
5 o0 0.03(0.03) 0..02(0.02)
6. 0 0.07(0.07) 0.03(0.03)
EVENT DURATION(SecondS)'
Group = Alone  Social Total
1 9.57.(4.90) 3.63(2.80) ‘s 62(2.20)
2 0 %2 g
.3 0 0.96(0.73) : 0.48(0.37) "
4 0 0.21(0.21)  0.11(0.11)
5 0 .. 0.48(0.48) 0.24(0.24)
6. 0 A A %
DURATION PROBABILTTY:
Group ’ Alone - Sééial - , Total
| ' b .
ST .129(.030) .042(.010) -:086(.020)
2. S0 <.001 <.001
3 0 - .003(.002)" .002(.001)
4 _<.001 .002(.002) - .002(.001)
5 -0 .001(.0013) .001(.001)
6 0 <.001 <.001
! groﬁp 1 = saline contro] ’ ' i
. group 2 = saline-Apo(5mg/kg)
group. 3 = p- CPA(4OO /k )/Apo(S /Kg)
group 4 = p- CPA(250mg/kg)/Apo(5 3/ Kg
group-5 = p-CA(10. 4m? ?)/Apo(Sm?/k )
group 6 = p-CA(6.4 /Apo (5mg

-2 Event Duration not calculated~when total durat1on was
less than 0. 55ec 1n any one tr1a1
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Table 6

| Means (and SEM)'dffthejDépendent Measures of HEAD-DOWN of the
: /. - Six Groups In ALONE, SOCIAL, and TOTAL Trials
- EVENT COUNT: — | — | —
‘“GFbupf Alone Socia1 fotaT
1 0.1(0.1) 0.2(0.1) 0.2(0.1)
2 21.7(5.3) 19.3(6.3) . 20.5(5.6)
-3 30.0(4.8) 22.9(3.7) . ©26.5(3,9)
4 31.5(3.0) . 21.3(3.9) - 26.4(3.1)
.5 34.8(6.1) 23.2(4.0) - 29.0(4.7)
6 34.5(7.0) 24.8(6,8) 29.7(6.6)
-+ . EVENT DURATIONTseconds] ™
Growp ATone Social Total
1 0.24(.24) %2 %
2 2.18(.37) 1.87(.38) 2.02(.35)
3 +2.20(.25) 1.87(.19) 2.03(.17)
4 . 2.14(.15) 1.56(.19) 1.85(.'15)
5 2.27(.40) 1.41(.29) 1.841(.34)
6 2.25(.55) 1.32(.31) 1.79(.35)
— - T - - :
DURATION PROBABILITY:
Group Alone 1'§Social 'TOial._.'
1 .001(.001) <.001 <.001
2 12189(.040) .112(,040) .151(.040)
3 .201(.030) .123(.020) . 162(.020)
4 .217(.020) .112(.030) . 165(..020) -
5 ©.256(.050) .110(.020) » 183(.030) :
6 :230(.040) .116(.030) .173(.030)
“3 Qroﬁp 1 Qisaline control < -
‘group 2 = saline-Apo(5mg/kg) .
group 3 = p-CPA(400mg/Kg9/Apo(5mg/kg)
group 4 = p-CPA(QSOmg/Kg)/Apo(Smg/Kg)
,group_S'=;p-CA(10.4m?/k?)/Apo(5m9/K?).
.group 6 = p-CA(6.4mg kg)/Apo.(5mg/kg
2 Event Duration not calculated when‘total duration

was .less than 0.5sec. -in any one trial.
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Table 7 '

Means (and SEM) of - the Dependent Measures of NOD ef the Six
L Groups In ALONE, SDCIAL,,and TOTAL Tr1als :

: EVENT COUNT

Group1 ' 'Alone‘ - , _.Sociel o - Total’
1 0. ~10.03(0.03) 0.02(0.02)
2 - 7.60(2.80) 2 11.40(4.90) 9.50(3.80)
3 ©7.40(3.80) - - 3.40(1.60) 5.40(2.60)
4 7.70(3.40) 5.80(3.00) 6.80(2.90)
5 7.00(4.00) 5.20(3.70) 6.10(3.80)
6 8.20(3.50) _8.60(3.80) 8.40(3.50)
o EVENT,DURATION(seconds)E
“Group,  Alone ' Social = “Tptal
1 0 Sk %
2 3.39(1.70) 2.55(1.26) - 2.97(1.45)
3 0.74(0.35) 0.70(0.31) 2 .0.72(0.29)
4 - 1.06(0.42) 0.96(0.35) - 1.01(0.37)
5 1.07(0.48) 0.68(0.36) 0.87(0.41)
6 1.15(0.42) ) 1.13(0.49) 1.14(0.43)
”DURATIDN PROBABILITY . ‘ -
Group A]one o Social . 3?-‘ Total
1 0 <001 <.001
RV .167(.070) - © . 166(.080) .187(.080)
F 3 .062(.030) .022(.010) - .042(.020)
.4 ~081(,040) :058(.030) " .- .p70(. 030)
5 .073(.040) .037(.020)" .052(.030)
6 .087(.030) .076(.030). .082(.030]
T group 1 = saline controT ' - —
group 2 = saline-Apo(5mg/kg) '
group 3 = p- CPA(400mg/Kg)/Apo(5 /K )
~group 4 = p- CPA(250mg/Kg)/Apo(5
group 5 = p-CA(10. Am? ?)/Apo(Smg/K
group 6° = p-CA(6.4 Apo(Smg kg

2 Event‘Duratfon th calculated. when»total durat1on
was Jess than 0. Ssec in any: one tr1a1



| . * Tab]e 8 . ’
Meaps (and SEM) of the Dependent Measures of GNAW of the S1x
‘ Groups In ALONE 'SOCIAL, and TOTAL Trlals ' _

EVENT COUNT

p-CA( 6. 4@%?

-GroupJ . Alqﬁe; Seeial Total
1 S0 o o
2 0.87(0.52) 1.07(0.75) 1.02(0.62)
3. 6,30(2.50) 5.80(2.90) 6.07{2.50),
4 1.20(0.77) 3.00(2.30) 2.12(1.50)
5 2,70(1.80) 2.20(1.50) 2.50(1.70)
6 2.10(2.00) 2.00(2.00). 2.03(2.00)
EVENT DURATIDN(seconds]:
. Group - ATone SociaTl Total
sl R \ L
.1 .0 oo 0 > 0
T2 0.-57(0.31) ~ 0.93(0.76) 0.75(0.52)
3 6.64(4.70) 3.87(2.50) 5.26(3.60)
4 0.78(0.60) 0.69(0.54Y _ 0.74(0.57)
5 0.56(0.41) 0.37(0.29) . 0.46(0.35)
6 Ou16j0.15) 0.17(0.17) 0.17(0.17).
DURATION PROBABIL{TY:
- Group | “ATone Soeﬁal B ~Total
1 | 0 .- 0 : - : 0. .
2" 011(.010) .023(.020) .017(.010)
3 187(.100) .163(.090) 175(.100)
4 .036(.030) .049(.040) .043(.040)
5 .036(.030) .025(.020) .031(.020)
5 . .027(.030) .012(..010) .019(:020)
.V group 1 = saline. eontrolli ' ] ‘
..group 2 = saline-Apo(5mg/Kg)
~group. 3 = p- CPA(400mg/kg)/Apo(5 /kg)
group 4 = p- CPA(250mg/kg)/Apo(5mg/R
© group 5. = p- CA(1O 4 ? fkpo(Sm? ?)
group 6 = /Apo(5
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| | . Table 9 - o
Means (and SEM) of the Dependent ‘Measures of REAR GNAW of the
-Six Groups In ALUNE SOCIAL, and TOTAL Tr1als .

“EVENT COUNT

Group? ",_ A1oﬁé‘ ~Social Total
1 S I 0.03(0:03) . 0.02(0.02) .

2 1.10(0.73) ~ 1.03(0.64) " 1.07(0.69T >
'3 0.47(0.40) - 0:47(0.35); ~°0.47(0.34)
a3 “0.07(0,40) 0.33(0,27) °0.20(0. 14)

5 10.13(0.10) 0.23(0.20) -0..18(0. 15)

6. " 0.83(0.50) ", 0.20(0.17) . 0.42(0.33)
EVENT DURATION(seconds) R T R
Group. - Alone Aﬂeg*Social' Total

2 5.40(3.70) 3.46(2.40) 4.43(3.00)

3 0.32(0.26) 0.66(0.42) - 0.49(0.29)

4 % - .0.15(0.15) 0.0810.08)

5 0.08(0.08) 10.32(0.32) 0.20(0.20)
6 0.21(0.21) - 0.12(0.12) . 0.16(0.16)"

 DURATTON PROBABILITY:
Group Alome . Sooial T Total
1 Cg o g0t s <.001
2 *.077(.050)  ~ .046(.030) .062(.040)
3 .004(.004) .008(.007) .006(.005) |

4 <.001 " - .002(.002) .001(.001) .~
2B 001(.007) .003(.003) - .002(.002) - -
B 009 (.009) .002{-5002) - .005(.005) -

- 1. group

1 =-sa11ne contro] )

- group 2 = saline-Apo(5mg /k ). ' ' o

. group 3 £ p-CPA{400mg /k )/Apo(5 /kg) o
group 4 = p- CPA(250 /k /Apo(5mg/K ) T
-group 5'= p-CA(10.4 /Apo (5t /K ) IR
group 6 = p-CA(S. 4 g?/Apo(Smg kg BRI

2'Event Duration not. calculaied when to;ai_dqgat19n _M;;; S
“was less than 0. 5sec in. any oné tria e LTI
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-

Means (and SEM) of the De
Groups In ALONE

Table 10

EVENT COUNT

-

......

in any one tr1a1

PO

2 EVent Durat1on«not~calcuiated ‘when total duration T
'_~ was less than 0 5sec‘ _ 4

‘f113v“

pendent Measubes of UUMP of the S1x
SOCIAL, and TOTAL Tr1als

D @a e

Group' Alone Social ~ Total;f“v¢

1 0 , 0o ‘J» 0

2 0.110.1)- 1.8(1.3) 1.0(0.7)

3 0.3(0.3) 2.7(0.8) - 1.5(0.5)

4 ©0.5(0.2) 3.3(1.4). 1.9(0.8)

5 2.1(1.3) 4.0(1.8) 3.1(1.4)

6 . 5.1(2:5) : 6.9(%.1) 6.0(2.2)

* EVENT DURATION|seconds T
Group * ' Alone _So_c:iall.'~ -IotaJ;_
’1 0 o 0
2 %2 .0.04(0.03) " - 0.02(0.02)

3 R A 0.11(0.04) 0.06(0.02)

4 . | % o - 0.15(0.08) 0.07(0.04)
5 . 0.13(0.32) 0:28(0.13) 0.21(0.11)
6 - 0.24(0.33) 0.3610.11) - 0.30(0.10)

 GURATTON PROBABILIT«Y | |
Gnoup. Alone Socjaf "Totafx_”

| o - 0 0

2 ©<.001 .002(.001) .001(.007) .

3 <.001... . .002(.001) .001(.005)

.4 R 15 ..005(.003) .003(.002)
-5 ,004(.003) . .008(.004) .. 006(.004) -
6 .012(.006) .- ‘5014( 005)”“ - 013(.005) -
- group 1 = sél1né'coﬁtrol , —
-group 2= saTine-Apo(5mg/kg) )

group 3 = p-CPA{400mg /K )/A {5mg /K ) U

group -4 =, ﬂQPAKZSng/kg}/ApDJS IK )~ ;u;;gw,:;.h; G

group 5 = p-CA(10- 4m?/K?)¢Ape(5 R T IEE  EEER

group 6 = p- CA(B 4 kg /Apo(5mg k TR .
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S . Table 11
Means (and SEM) of the Dependent M&asures of GNAW+NOD

of the;Six
Groups ‘In ALONE, I

SOCIAL,ﬂand TOTAL Tr1a]s -

¥

_ EVENT COUNT

,‘Groupi}j Alone Sociél ~Total
. - . \ .
t 0 0.03(0.03) 0.02(0.02)
2 . 8.60(2.90) ' 12.40{4.90) - 10.50(3.80)
3 0 .13.70(4.30) 9.20(2.80) - 11:50(3.20)
4 - 8.90(3.60) 8.90(4.30) . 8.90(3.70)
5 .9.80(4.30) 7.40(3.80) 8.60(4.00)
6 10.20(4.50) 10.60(5.20) 10.40(4.80)
EVENT DURATION(seconds):
Gr‘ou;S*“.r 4 ATone "Sbc%al Total
1 0 %2 %
2 3.33(1.70) 2.77(1.30) 3.05(1.50)
3 6.88(4.60) B.17(2.50) 5.52(3.50)
4 1.58(0.70) 1.39(0.60) 1.48(0.64)
5 1.31(0.58) 0.90(0.45) 1.10(0.55)
6 1.31(0.47) 1.10(0.48) 1.20(0.45)
.YDURATION PROBABILITY ) _
- Group N ' Alone ‘ Social_"z Total
= - <001 <001
2 .180(.070) .188(.080) .184(.080)
3 .249(,090) . 1841(.090) .217(.090)
- 117(.050)" .107(.060) .112( . 050)-
S5 109(-. 050 .062(-.030) . .086(.040)
6 ... _-11a(.050) .088(.040) - 101(;050)
HQ;J-groupw4‘=*sa11ne control 4;:"“3" i M ‘V
group 2.=.saktine-A (5mg¥ y)e o T
group 3 = p- CPA(400mg/kg)AApo(5 v Kg ) SRR IEE e e
.group 4 = p- CPA(250mg/ kg1 /Ape 5 /k SR e
group 5 = p-CA(10.4 ?)/Apo(Sm?/k ) x
-group .6..= .p-CA(6.4 ma /Apo (5 o

e fT'Event Durat1on not calculated when tota] durat10n ? 

was less than O 55ec 1n any

one tr1a1
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‘ o - Table 12 - o
- Means (and SEM) of the Dependent Measures of GNAW+REAR-GNAW of
C - . the Six Groups In ALONE, SOCIAL, and TOTAL Trials

EVENT COUNT:

Group' ' Alone o ~ Social - " “Total
1 0 . 0.03(0.03) 0.02(0.02)
2 2.07(1.20) 2.10(1.30) - 2.10(1.20)
3 6.80(2.50) 6.30(2.90) 6.50(2.50)
4 1.30(0.76) 3.30(2.50) 2.30(1.60)
5 2.90(1.90) 2.40(1.60) 2.60(1.80)
& 2.70(2.10) 2.20(2.20) 2.50(2.00)

- EVENT DURATION(seconds]:

Group Alone Social Totél
1 0 %2 %
2 2.95(1.90) 2.06(1.40) +2.50(1.60)
3 6.75(4.60) 4.11{2.50) - 5.43(3.60)
4 .0.78(0.60) 0.65(0.50) 0.71(0.55)
5 - 0.54(0.39) 0.51(0.34) 0.5240.36)
6 0.37(0.25) 0.29(0.20) 0.33(0.22)
DURATION PROBABILITY:
Group : Alone — _ Sécié] ' - - Total
B 0 <.001 © <001
2 089(.060) 069(.050). .079(.050)
3 191(.100) - 171(.090) . 181(.100)
4 036(.030) - - .051(.040)' ' 043(.040)
5 .037(.030) .- :028(.020) - - ..032(.030)
6 .036(.030)_{ 013(.010) . .025(¢O20)
T graup. 1 = saiine control A
- ..group 2 = saline-Apo{Smg/kg). o
- group 8 = p-CPA(400mg/kg) /Apo(Smg/kg)
. ‘hgrpy9‘4x=‘pﬁCPAjQSOmg[Kg)/ApO(Smg/kg)__ ’
,u'group-5 ;'p;CK(10.4m9/k?)/Apo(5m9/K?)v~ :
.. group 6 = p-CA(6.4mg/kg)/Apo(5n kg R
2 Event Duration not calculated when'totai/duration -

-was less than 0.5sec. in any one trial.



~ Means (and SEM) of the

STEREOTYPY of the Six Groups in

Table 13
Dependent Measures of.

COMPOSITE'

116

ALONE, SOCIAL, and TOTAL Trials

EVENT CGUNT:

“~

" Group? - Alone

p-CA(6.4mg/Kg) /Apo(5mg/kg

Social Total
1 0 0.07(0.07) 0.03(0.03)
2 - 8:70(3.10) 13.50(5.00). 11.60(3.90)
3 14.10(4.50) 9.70(2.70)" 11.%0(3.30)
4 9.00(3.60) 8.20(4.40) © 9.70(3.70)
5 9.90(4.30) . 7.60(3.80) 8.80(4.00)
6 10.90(4.50) 10.80(5.20) ‘10.90f4.80)
EVENT DURATIONsecondsT? |
Group Alone Social Total
1 0 . %3 %
2 5.08(2.10) 3.58(1.50) 4.33(1.80)
3. 6.88(4.60) 4,21(2.40) 5.55(3.50)
4 1.57(0.70) - 1.35(0.57) 1.46(0.62)
5 1.30(0.58) 1.02(0.46) 1.16(0.51)
6 1.33(0.46) 1.10(0.48) 1.21(0.45)
DURATION PROBABILITY:
Group ~Alone Social .. Total
1 0 - <.001 <.001
2 257(.080) .234(.080) .245(.080)
3 253(.090) .192(.090) .223(.090)
4 117.(.050) .109(.060) .113(.050)
5 10(.050) .065(.030) .087(.040)
6 123(.050) .090(.040) .106(.050)
' Composite = Gnaw+Nbd+Rear-gnaw
2 group 1 = saline control
group 2 = saline-Apo(5mg/kg)
group 3 = p-CPA(400mg/Kg)/Apo(5mg/kg)
group 4 = p-CPA(250mg/Kg)/Apo(5mg/kg)
group 5 = p-CA(10.4mg/Kg)/Apo(5mg/kg)
group 6 =



“".41

3 EGent-Duratjoh not cé]du]ated‘when
than 0.5sec. in any one trial.

A . s . IR

total duration was ' less .



T

*ﬂ:::*' T *  Table 14 - -
T Means (and SEM) of the Additional Measures of LOCOMOTE of the
T 8% Groups- In ALDNE SOCIAL, and TOTAL Trla]s

Number of L1ne Crosses

Groupl —— Alone FE R - ) ———
N t"' - . - . - . .-.‘ )

39

97.
'>1%
t 121,
-, 158,
159,

ooRw= |
~Nowomq 
O=~mO=I-
NN WoO— |
LSS :
COMWI®D -
 wopE~N©
O 00 00 NN
DT '
a2 s
SR

@

o

oy -
. .—AN,—L_L'—L—L

CoRe

- °.

-:Number of L1ne Crosses Per M1nute of Locomote:

Group '. Alone - ’Socﬁa] : - eTotaT ‘

cCoO~N®E L

“BEONWWO.

2O OOND .
=) KT

OB WRI |
-—

'interval Between Consecufive-Line Crosses:.
P

Group  ATone | Social T Total

.03(.
.09(.
.90( .

.69(. .69(.

NN—aNws
B =Y o X PERINPLN
OOt ca O
DO N W

0
1
. 1
.85(.1
0
0

DD WAN —
OO0 =20
N~NO 2
DOUIH WO
OCOO—-00

' group
group
group
group
group
group.

‘saline control ' o -
saline-Apo(5mg/kg) ‘ -
p-CPA(400mg /K )/Apo(5 /kg) '
p- CPA(250mg/kg)/Apo(5 /K '

CA(1O 4mg/k )/Apo(5m9/K )

CA(G mg kg /Apo(5mg kg?

DOTEWN —f

. B . . . ‘
: . p— P R
"-".\-...;..%n\.kua,m @ P I T T R N \ ~ - 7 WA T et e W .
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- T  Table 15 7 ° |
Means (and SEM) of TOTAL JUMP of the Six Groups In ALONE
o g SOCIAL, and TOTAL Tr"la]s »

‘' Group' Alone <Soc1a1 T TOta1~
1 0 | 0. 0o .
2 © 0.13(0,13) 1.80(1.40) 0:95(0.74)
3 . 0.33(0.30). 2.70(0.83) 1.50(0.49)
4 0.43(0.24) 4.20(2.00) 2.30(1.10)
5 ~3.10(2.10) 5.70(2.60) 4.40(2.30)
6 7.00(3.40) 9.30(3,10). 8.20(3.20)
' group 1 = saline control N
" .group 2 = saline-Apo(5mg /K oo
e -»gnoup*3*=; CPA(400mg/K Apo(Smg/kg) o
‘group 4 = p- PA(250mg/Kg Apo(5mg/kg) . . -
group 5 =,p A(10.4mg/kg- Apo(5m9/k )
group 6 = P CA(6 4 m?Kg Apo(S L



Means (and SEM) of the De

Table 16

pendent measures ‘of the Soc1a1

Behaviors of the Six Groups 1n SOCIAL trials -

EVENT COU

NT:

: fBehaviQr -

R T S

St

Gr' AT1og

room

Aggress

Submif

Tlosniff,

\

W W WwwN W
WWWO O

mm»wp#"
Ooooow L

. Ccoooow

T S S S et

EefoY-NoY- PN
T N-L“Om“Oom®

N o o

WNWW-JO
.—L—LO—LQ{]

TN g

oo obhoiOl
oo O
DOABO® |
DO BO®

LN ~NUO

T WO DWOoO O

OO ~0ow Y| .
CWON = WO —
T BNO~NO

TRWWN WO

<N B oYWK
00O
om0 o.

 EVENT DURATION (saconds] i | .

“‘Behavior-

" Lon HATiog

—

room

Aggress

TSGR

)

T TosniFr-

~Composite °

OV DWN -
cooocown.
- W W
OO0~

A‘-\AA‘AA

1.06(. M)
Y3
Lk
< % ‘ ,
%

01& %)

OO0 -

TN NN NN
e e O W~IN
WO TR NIR

—o~0on
HOD™TOIN

0 OTE.w 3
WRNWNIN -
XY PERY LS

- 'DURATJDN»PROBABILITY: '3

Behavron:aflgﬁ,;t:Gx"

——

Gr ‘ATTogroom

 Aggress

ETTosniFF-

L1104
002 (
.003(
1001 (
.001(
.001(

OB WN -

.020)
.001)
.002)
.001)
.001) -
.001)

.010(.005) .

<.001.
<.001
<.001

- <.001
.001(.002)

001(

. 1301

.002(
.005(
.002¢

.010) -
002)
.001)
.005)
.001).
-001)

.--,120‘ | o

" ComposiTer -

.50)
230) -
.59)" -
.70 -
.87) .
.98)

“ComerTEe

.29071.030)
+020(.008)
.020(.005)
.020(..008)
.020(.008)

010/

-004)

B group {1

~ group 2.

saline control
saline- Apo(Smg/kg)
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.group 3 = p- CPA(400mg/Kg)/Apo(5 /kg)

- -.group 4.;:p CPA(250mngg)/ApQ(5 /Kg
. -group 5 = p- CA(1 mg/k )/Apo(5m7 ?)
’ 'group 6 = p CA(6 kg /Apo(5mg

2 Compos1te Allogroom+Aggress+Subm1t+Allosn1ff

ﬂ:p.3 Event Duratwan.ngt calculated when total duratqémfwaszésé-fﬁéﬁ‘a
T Ssec Zin any one. trial. . - T Lo
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ANOVA Table for the De

Tab]e 1

/
pendent Measures of LOCDMOTE

P

A .

'EVENT COUNT

. Source ——— T

s

.‘ | G~ .'(g_roup). o 5
 Sw (subject) 54

c -(conditiQn)‘ 1

M ch R 5, !
oL ey e L T

3952.75
2052.93

- 36582.51

. .2572:50 -

" 429. 99

L.

1.93

85.08.
5987

“ns

<. oo1
s 001

EVENT "DURATION:

4

(23

“Source . —df

Ms

lﬁ o

G (group) . 5
Swvfsubjeqt) 54

CorC Aoondition) T T

CSw - . - 54.

B w - P R i -
LT e ~ - PR N S S )

8.72
. 130

2 77

PRI 'Y

12,92 .

0.80

0.21 -

6.72

3.74 *

<.001

<.001
<.001

~ijURRTION PRDBALILITY

Source .e'. 'qf

_MS _

'-n

(e T

G (gnoup)_ L 5

Sw (subject) , 54

[N

€ (condition) - 1

GXC AR

-CSw" ;fd', 4f_;1 55'

1763.80 -

482. 11

3640.24
464.38
"63.71e

366"

61.85

7.29 .

©<.004

<006

<.001

123



EVENT COUNT

ANOVA Tab]e f

Table 2

or the Dependent Measures of REAR

Sw,(sﬂbjec})_w N

C - (condition) .

. CSw

1 0.0

.54 ... gé7i79_i,M

. ~~o:001';

Lexe Tl o st g5y gy ns
f54."'-jﬂ_ ' 9.44 o -
DURATION ?BOBALILITY K
‘Source —F T o
G (group) 5  2439.83 1.86 ns
Sw (subJect) 54 1309.85
C (éonditioh) 1 ;;"18;67 0;36_ ns
GXC .5 . 78.26 - 1.53 ns
csu Cse s |

124

Source —df MS _F .”;g;:
G ‘(group) 5 277.12 0.77 ns
Sw (subject) C 54 '358.52
C (condition) 1 442.23 - 16.32 <.0p1
GXC 5 2158 0.80 ns

L oCcsw o - 54 27.11
EVENT DURATION: i |
Source. aF WS o 5
G (group) 5 177.68 2.02 ns



158.10

9.

125

. © Table 3 o
o - AN OVA TABLE for “the Dependent Measures of SNIFF
EVENT. COUNT: o
Source —drf S T o
G (group) | 5 438498 2.10 ns
‘Sw (subject) 54 1 2086.00 :
C (condition) -~ - 1 8604.45 . 42243 . <.go0f
GXC 5 374.29  1.85 ns
CSw 54 202.81
EVENT DURATION
Source df WS £ P
.G (group) 5 74.33 9:95  <.00f
S (subject) 54 747 . ’
C (condition): 1 ‘|;18 11 4.56 <.037 °
- axce 5 80.11 20)16 €.001"
© Csw 54 . 3.97 S
'DURATION PROBALILITY e . B
Source —af WS T o
G f(group) 5 5620.41 5.80 <.001
* Sw (subject) . 54 969. 52 |
¢ (condition) B - 418.16 2.65 ns .
GXC 5 175302 11.08 <001 - -
CSw 54 | o



- DURATION PROBALILITY

.- .- T
- x e e, S T 126 L
e - . L R s wt . W Lo B e enm SR TN
A S R JERTURTED P R . . - R O T 0
§ - T . A FRE R A . - . v

;Z‘;t et im T e g e 151;{«<,n5
ANOVA Tagle fér the Depéndent Measures;gg,LNAGTPVE“ W T

EVENT COUNT AR w,-:=-”~ﬁ;3“jfff R D

. L PN
S CE

S <L PRy oW T *
. Sourge j*‘ ™ '“”4 . * ~df""'v P MS S B o s * AL e e
i e e LT . . :

:SW;(SUbject) s . BT EEESCE S
(°°"d‘t‘°") Cee e 164103 31.03 vij<'oo1" S
ch ‘5-&71 s amsie0 - asian. = 001 S

EVENT DURATION e _
3 §QH£§§_ oy ‘g;gf;;_;n 'fi,MS*f

.
R

" (group) s _169 11 - 19.53 - .<.001
Csw (subJect) -7 B ss_d T o

c .(gondftign) IR 141;5; {  15.52 - <001
O - 188450 18.47 0 <.001

| Source — - TR I

. Sw_(subject)‘f; a'  54 L 4ﬂ:38_84; o : .
© feondifion) 1Y q3ze. R TORE <.001
ec .o T s 1384, 15~¥ ',;34;85 <0017

\
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Table 5

—— o

L Y S S T

- ANOVA™- Table for the Dependent Measures of SELF GROOM

-8

EvéNL COUNT P

v E i @Y e w e

LA

PR

s egource L9 e

e w1 -,
.

Caee df el
. © £
P R 3

o S "" - I3
N S
LIS v . he -3

- Sw (subject) 54

- ST \

©C (condition) D

; _,.:""C'SW.‘ JEP—

lgfoup)” T

- 0.63

0,02

os038

0.26 -
0.008

'&EVENT DURATION
. b

'Source

T WS

e*;G (group) R
;o Sw (sﬁbJect)

C (dondition)' 1
axc . 5
. CSw

54

‘54,

594.81

308

158.77

249.42

47.94

15.62

3,31
i 520

<001 .

- ns

<0f o

>DURATION PROBALILITY

.

-Source

_ df;'

S

lG (group) ' 5
Sw (subJect) 54
\ .

"_E\'(conditieh)v B

exc - 5
54

. 71877
23.02

161.34
198.85

. 36.73

31.23

- 4.39
5.41

<.001

<. 041
- <.001
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T T T aple 6
ANOVA Table for ‘the Dependent Measures of HEAD- DDWN

. EVENT COUNT: § ‘ .
, ,i{Soupce - df «o-.MS. . _F- T p
G (group) 5 7506.15 . 6.13 <.001
Sw (subject) 54 1224.78
C (condition) 1 4181.99 27.10 . <.001
GXC 5 $329.20 213 ns
CLCsw o . 54 . 154,33 .. . -
“EVENT DURATION: |
Source df_ WS _ _F_ e
.G (group) 5 32.52 7.64° - <.001
Sw (subject) 54 4.26 o
C (condition) 1 26.30 17.77 <.001
GXC 5. f.30 0.88  ns .
CSw 54. -47.94
" DURATION PROBALILITY:
Source df . NS _F S op -
6. (group) 5 2838.22° 5192 <.001
“Sw (subject) 54 4. 479,31 .
¢ (condition) a 6725.35 68.19  <.00f
GXC 5 363.63 3.6 <.006
CSw 54 98.63" -
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. © " Table 7 | -

v ANOVA Table for the Dependent’ Measures of NOD
EVENT COUNT: | '
Seurce T af WS T 5

G (group) o5 656.13 1.17 ns
Sw (subject) 54. 561.61
C (condition): 1 27.23 0.47 ns
GXC. o 5. 103.99 21,79 . ns

. . o o . ._ L - . _: N FEEE a0 0 #& gt w © g
CSw , 54 57.96
EVENT DURATION:

Source " WS T 5
G (group) ‘ 5 . 58.81 2.20 ns
Sw (subject) - - . 54 126.79
-C  (condition) 9 4.81 3.52 ns:
GXC | 5 1.64: 1.20 ns

Csw - . 54 1.37 '
DURATION PROBALILITY: |
‘Source_ 4t WS T B
G (group) 5 1842.30 1.96 ns
Sw (subject) 54 938.84 .

C (condition) 1 308.03 5.80  <.020
ex¢ - . 5 46.14 - 0.87 ns
Csw © 54 53. 15
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Table 8

ANOVA Table for the- Dependent Measures of GNAW

EVENT COUNT

P SR W S

.Source ', \.'df

G (group) 5.
- Sw (subject) - 54

I

'\ o
(Condltlon) NEEE
BXCr = 3t i e

CSw S 54

255.00
157.63
Tlioibe il
15.97

. 0.08
e

EVENT DURATION:

NS

F-

‘G (grbup)rA‘ ‘ 5

,.SW (subject) - 54

¢ Feondition) 1

_GXC ' 5

Csw Y

239.03
136.62

17l

- 19.88

12.81

1.4

ns

ns

. ons...

DURATION PROBALILITY

Source . ' df

WS

G (group) 5

Sw (subjeet) o 54

. C f{condition) 1

L ] :

GXC | 5

CSw | 54v

1-2458.49 .
1169.46

15.63
35.25

27.42

0.57

ns

ns

ns

130 -
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ANOVA Table for the Dependent MeasUres of REAR=GNAW /-.g .

R N T T P,

Table 9

2

EVENT COUNT

DEEEETIrs al

'[ §£&uxz;. '.‘Juuf'“”ﬁn.df,f__ '

(group)"l'_’ " ;51: iel‘
Sw (subJect) BRI

C '(c0n¢ifion) | B

Lo GG ettt osh

LIS S I @D .

CSw - | . 54

T 0B s s

B8 10 - g
2 o
003 0:04..  ns.

. oe

0.61 T S

-4

EVENT DURATION

>

‘ Source — = A’dﬁ.'-

GjeigrOue) - fi.ﬁ. 5
LS lsibecty T sa
o ’XCohditibnY_ - 1
LGXC o 5
Csw = “"“j.“sg"n

o o182.00.. 183 s
'f94.19'

49 0.88 0 ps
11.06 2.33  <.054
5 Z N e i

DURATION PROBALILITY

e

" Source | df,

G <qn0up) .. 5
Sw (subject) ,_54'

c {condition] ' 1

GXC 5
CSw . 54u

348.81  ".1.76° % pg -

24.03 1.84 '  ns
27.43 "7 2040 ns
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:[;}tEVENT CQUNT

v e e
. ) . .
W& oo

ANUVA Tébie for the

: [}Ianr1é :1er4iii';jr-;v
Depehdent Measures of dUMP

e

( ’,..,'ec.._v P

o _Jv,.Sour‘ce nio - boalt gf_, .rou TouMe

"G *(group) . o5
Sw (subject).. ,~ﬂ54:. 

¢ leondition) 1

-\_ L) .

Cow | 54

EVENT DURATION:

Source . - o ar -

- e

(group) ' '{ ; “ 5

o swe (subJect) 54

6xe . . s
CSw ' 54

Cf_fédnbftign) SRR |

o

0.25

K\

0.78
0.06
0.04

" 19.16

.. <.013

<.001

ns

DURATION PROBALILITY:.

Source - e df =

S

G (gnoqp) ‘:.V’ 5
Sw.(subject)- " 54

'C (condition) K
- GXC S 5
Cw . - . 54

13.78

4.72

5.38
0.50

;qf54'

2.92.

-9.98

0.94

$.021

ns




Jable 11

ANUVA Table for the_Dependent Measures of GNAW+NDQ

'~'EVENT COUNT

"5'sougce ;qw;;;::;ﬁﬂis.

—¥

- 'G (group) _;';?{__ §‘

Sw. suhaect) vxr_754

-C (cohditibn); B
GXxC . 5
cow LR g

',1060 40

770L64

f46347

117.82

sser

e ons

,ns

ns

’nyENT_DuRAJLON;i- - jnll_,»%f_;;; PR
Source ' gf' WS . _j_.,_: D

. G (group) : . 5
Sw (subject) - B4

C (condition)_ 1

G s

csw . 54

41.64
15.41

13.33

3.12

ns

. ns

" DURATION PROBALILITY:

Source ‘ ' daf -

. MS

-G (group) | 5

Sw (subject). 54

C (condition) 1
GXC - o 5
Csw '~ - 5a

. 3525.28
' 206413

485. 35

120.70
79.81 -

1

71

6.08

1.51

ns

- <.017

ns




-

:=«Source

" * Sw (subject) - "

v . i
L RN - h
. B -

. -

> - -

y ,‘gy« ANOVA Tab]e Fbr -the™ Bepe

Table 12

o - e

« -
. A

EVENT COUNT ;ﬂff?;;t;t'”

A I

.
pmie T

Fo.. .-
- e *

G j(group)"' ' 5
54

Sw- (subject)

€ (condition) - 1

ch . - . ’ P '»- ‘ : o 5 ) ’ o

CSw

o .54 L

269.81 4

0.05

.54

0.76°

ns -

ns

ns

. EVENT DURATION: e e )
" Source ' dr T MS F_

! _
G (group) - 5
54

C (condition) 1

S Gx¢ 5

Sw {subject)

CSw..

54 -

259.18 1.
158.35

35.64 2.58
16.28 1.18
13.81 o

ns

- ns.

o .ns

DURATION PROBALILITY:

Source

¢ ————

WS ~+‘&4  #,

Csw »

Gv (group) ' 5

C (cpndition) 1

GXC , ,»' .'5

54

2504.17  1.76

1495 .77 |
78.40, 2.53
32.77 1.06

30.98

ns

ns

ns

ndenf Méasures of GNAW+REAR GNAW v”yn.

-~
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oo 7T ) . - AP L LT s ’:.V'v ‘135 ..

e

- 7 Table 13 N -
‘-aANDVA Tab]e for the Dependent Measures of COMPOSITE STEREOTYPY‘iw

]

L

: Source “«,e,,<»w;:df T o D

G (greup},; 5" 1181.85 . .° .49~ - ns

Sw (subject) . .54° " . 793,17 |

C (condition) 1. 17}78 0. 20 ~ 'ns.

oexe 5 114.28 1.31 ns
Csw - 54 - 87.12

- EVENT DURATIbN;.,f .

Source o _df - MS T e, eI

Vol

G (group) 5 277.66 * 1.70 . ns
Sw (subject) 54  153.84 |

C . (condition) 1 . 60.08B 4.26 . <.044
exe 5 16.67 - 1.18 ns

CSw | 54 14.12 - »

DURATION PROBALILITY

~..Source : 3 w_df: ¥ "_‘"MS ;-“F | *-~;Q;.

v

6 (group) | 5 .- 4978.19 © 2.8 = ns
* sw (subject) 54 3183.74 | o
C (condition) 1 72835 8.83 _ <.004

GXC . 5 78.00 0.95 ns
osw 54 . 82.19 |
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1 Composite = Ai1ogroom+Aggress+SUbﬁit¥A11oshiff

v e



- CSw’ _ ' 54 ' 0.03

137

Table 14 R
ANDVA Table. for the Additional’ Measures of LOCOMOTE .
- Nuimber of Line: Crosses ‘ o B )
Source + _df ' NS ' L P
G (group) - 69667.88 °  3.79 <.005
Sw (subject) 54 18399.35
C (condition) 1 24727569 71.76 <.001
GXC 5 1404250 4,08 . <.003
CSw 54 3445. 74 -y
Number of Lme (‘)rosses Per Minute of Locomote :
Source df MS - " _F _g__
G (grouwp) . 5 . 14273.88 "'2.84  <.024
Sw (subject) 54 3970.00 o
C (gondition) 1 6007.50 7.72 <007
GXC - L 5 . 6616.25 . g8.50 <.001
csw 54 778.07 |
Interval Between Cons’e‘cutiye Line Cross-es:’ 4
. Source —__df _ _ MS B _F_ P
G (group) 5 . 1.80 3.29 <.011:
Sw (subject) 54 0.49 . )
C (condition) 1 1.48 44.32 <001
Gxc 5 . 0.16 4.88 <.001
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‘ T le 15 '
ANCVA Table for TDTAL dUMP

Source S df1 . » MS‘” R .;Q_

G (group) -5 ©533.77 . 3.08  <.016 .
Sw (subject) 54° 173614 |

C feondition) 1 403.23  21.12  <.001

Gxe. 5 .- "7 23.g3 .24 ns
"CSw s . 54 g | 19.09 - T




. 139
. Table 16 |
- ANDVA Table for the Dependent Measures of ALLOGROOM

EVENT COUNT '

Sores —af B - o

G (group) = - 5 ©923.01  19.33  <.gor-
Sw (subject) 54 ¢ 47.76 .

T (trial) 2 2904 3.09.  <.049
TXC 0 50.82 - 5.41 - <.001
TSw. 7 108 939 -
EVENT DURATION o

v Sgurce ' - _df '.MS. ;ﬁ; . b
G (group) 5 31.48 17.37 <001

. Sw (subject) . 54 1.81
T (trial) 2 . 14.64 12.39 . <.001

TXC ' 10 - 1.33 .13 ns
TSw - 108 1.18
DURATION PROBALILITY: ”

? Source ' df " _MS -'fE:* ] b
5, 805.08 22,15 <.001
54. 27.32 . g
2 21.65 - 3.41 . <.037.
10 8.23  1.30 ns

TSw ' .‘ 108  B6.35




CORTEe L e g

‘ S Table 17 -
AN@VA TabJe ﬁor the Dependent Measures of AGGRESS

“ '”Ev NT COUNT E’fg“'?ii'”~

B e

 = ‘9ngourgé

v‘ . .ﬂ

“;:g;;gfs B C S v

Sw (subject) . 54 3.4 Sy

o ;J .'i , ,: ;:: r" :?,uf; - ’ | L . . ?;:%",af'tA ' e
T (thial) A2 .ot 084 0.98 ns

T T 5 3.19__» <001 -
Tswo 08 v ojse L '

' JtvEN¢ DURATION:S i

O

Source™ _."f B A

Aot

(g@g&s) o5 L Tsas 6.08  <.001

'f_sw ‘(sibject) 54 - 0.88 . ™ S
T @tria])r,“:,‘ 2 2007 182 . ns

S S R Y SR 5

- . o . A . : . . o o o - et - PSR
9 - S < . . - . . - - . A

i  DURATION PROBALILITY

'Source ‘ _iﬁ*  ,?£ﬂdf.“,» . WE _' f;;: F "‘IQ;Q;; *"*‘”? 

Lol
. 4

o Sw (subJect) o 54 o o 134 S .
CoTXe e T L 8 1&91 | 166 L Tme




Tabie 18

s

| ANOVA Table for the Dependent Measures of SUBMIT

EVENT COUNT

Source

——t

uf;df< T E

G

Sw (subject)

T-

{group)

(trdal)

e

':S» o ,75;i2'.-
. 54 10,73

2. 25.35

108 . 669

706

v_?“3173 .
E 2y55‘e

'1-{.90t

<.026

141

<.009

EVENT DURATION

Source

df . .E‘Jmsg

" Sw (subject) .

T

(gbdup)fg.:_:

(triaf)
CoTxe

~L-521” ) jgf67E

' 3.93

2 782

ae
©0.59

ns

ns .

DURATION PROBALItITY

‘ Source

TXC

(group) 'f
Sw (subJectY~"

(tr1a1)

B4 "-EVQ:,"9}742;?"“
.”@2fﬁf;jﬁf3535;u9
FQ1QEEBLhfs’JEJOfﬁpffzteﬂ,_

( *,doSf’j?_”{:Ef5j94;;;i‘“”

a8y

C<leot

fr;g;pQ4;'f
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T tablets “ |
ANOVA Tab1e for the Dependent Measures of ALLOSNIFF

122~

?EVENT COUNT

Sounce N .odf.

NS

——————

T o

-

& (group)  ° -

"Sw'KSUbject) - 54

LT dtrial) o o
CTXC L 0,
TSw Co ) "v»108 :

-

,79.57 -
" 160.05
21.23

3932.05 .
~ '55.64.

. 70.87.  <.001

3.75  <.027 -
7.54 <001

'EVENT DURATION:

' Soqrceff_’yle." ;':df»

S

(grouﬁ o ".S'

'fSw (subJect) B 54

ST (trian) 2
TXC RLE
TSw 108

BT
0.45
2;3f‘

0.35
032

26.20  <.001

T8 <.001

'DURATION PROBALILITY:

Source ' ... df

NS

G (gﬁoub)xd;f' ‘i% '.s;wf;:'

- Sw (5ubjecf) .- B4

I.j(trial);‘e B ~24f1
R L

6,49

9.29
4.80

'797.82 -
R

98.86 T <.001

1535~;"f_,ns o
.93 <.048"
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Tab]e 20

ANOVA Table for the Dependent Measures of CDMP@SITE SOCIAL‘v

s

HEVENT COUNT

\ ei——
-

Source ‘ ‘;e" fe;*df:f7‘

.:.Msng'

G‘:(grOUp),-'

 Sw (subjecif . 54 .

T (trial) ' -2 fﬂ
Txe Ty

TSw

108 -

11275200
S 24090
115,27
398.33
55.20

46.80 -

2,09 - ns:
.001 -

72200 {

<001

EVENT DURATION

(‘l

Source + g

W5

»1Q Lgroup)'

Sw (subject) .. 54

T (trial) .. 2

CTXC. . o
*1085

11.58

2.07

12.08

1.87

. 2.ag

. 5.61

4, 88 r/,;é—0Q93:’;“ |

0. 67 K fﬁns.vf

‘ﬂ‘DURATION PROBALILITY

”Source

'i‘,‘. —g—f .

WS

G (groub) R .5

' Sw (subject) '54; 
T (trial) 2

=TXC 10

Tsw 108

3848.68
!'V105 00
S 1345
21 55;?3‘i

_%-57?53e.'

R

a8

©<.00%

<009
0.61 ‘ ‘ns
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' Composite = Allogroom+Aggress+Submit+A1losniff
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Y .
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IX. APPENDIX C

q

——

Tables of Rel,iabi'lity Measures

.

R

145



T

| - .Table 1 .
Agreement - Matrix  for Kﬁppa<_CQefficient-'Test-Retest

T Test 1

Behaviors! jQ -; IW‘\ G T ‘_ Y piie
o T T T T oo -
W s T B/120=.042
Test2 G 4 T8 T 1 807120667 .
R - 14 T5/120=.042
Y S 18 9/120=.158
Pi2- 125 . 042 .pap 033" - 158

Po=112/120=0.933 ; Pc=0.469
Kappa=(0.933-0.469)/(1-0.469)=0.874

1 Q=Locomote . : _ : el

4 W=Rear : ‘ ' RS A ‘ -
- G=Sniff , e v _ v ‘
T=Self-groom g .

Y=Inactive

~2,pi1=Propqrtiens*of total entries for Test 1

pi2=Proportions of tbtplbehtnies foruTestt2”

PoEPropOrtiBn,of égréehent
Pc=Proportion of chance agreement -

“

~t
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R _ Table 2 | e
Agreement 'Matrjx for  Kappa Coefficient Inter judge

: : w Test i
' S ) ! ] S ) ’ . N .
- Bebaviors' Q" . W G B T E E R

L 15/120=. 125
.. 5 T3¢ | - 8/120=.067
3 68 2 . 2" 75/120=.625
e e 2 . 2/120=.017.
SR 17 20/120=#467

Test?2

A}

' pi2 .125 042 .e42 033 st .,

Po=104/120=0.867 ; Pc=0.447 - N
Kappa=(0.867-0.447)/(1-0.447)=0.759 = S

' Q=Locomote o o N N
W=Rear S L N ,
. G=Sniff : L : g N
- T=Self-groom Lo )

Y=Inactive

2 pii=Proportions 6fftotal'ehtrfes_féf‘Test 1

- pi2=Proportions of totol entries for Test 2

"QP Proportion df‘agbeement - e
PE=Proportion of chance agreement



U S

Table 3

Correlation' Matrix for Behaviors of a Normal Rat Test-Reteét;

and Inter judge Trials

Test 1 - v Tesﬁ'2 ~ o Interjudgé‘
1.0000 ” '
0.9981 T 1.0000

0.9991 ©0.9961, 1.0000

rr@Tationt Matrixjfor,Behaviors of a Drugged? Rat Test-Retest
S and Inter judge Trials h ‘

Iniihind
o Test 1~
- Test@t,a . TTT0000 TR
Test 27 " 009999 -
Interjudge’ 449993

LQW~JLLptehjudgesic

;‘
1.0000¢ .

1 Corréféiionfcaﬂcufatéﬁ on agreement across all. =

behaviors coded. Depiggent measure;was:Duratipn ProbgbiTity

2 Drug used was dramphefaminej2mg/Kg):-



