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ABSTRACTH:!

Inis appllcation for MH 19506-18 is to,continuae aur qrogram aof ' '
Ps chotgolo ical research in the Department of Psychiatry, Emory ) -

University dchoel of Medicina.. The Schaol of Hadlcina wishes to j : ' ' )
support a comprehansive rasearch program that is basic t the problaems o

ﬁrnin function, behavier and mental health. Tha aim is to . o
investigate the physiological and neurcandocrine bases of patterns of L Co
primate behavior. Haeor emphasis is given to tha affectional and : :

waxual responses and to the agonistic and ag ressive responsces. Three
interrelated studies are proposed in a soclal primate, the cynomolgqus
monkay. ) ) .

&

txpariment 1 will use uell-astnbiishad'behnv\oral techniques
systematically to examine, for tha . first time in & malae primata, how
aromatizable and non-aromatizable androgens affaect different t res of
mala s#ggression. It will also investigate.the soctal factors ¥1at
alicgit male ag?rassion and how thay Influence the soctal bonding of the
male-famale patr. Expariment II W 11 continue our studies on taa
behavioral effects in rimates of maedrox progestaerone acetata (MPA),
which-im used clinically to treat violon( aggraession, particularly
violence by men touards womaen. To undaerstand tha braln mechanisms R
involved, we will usae high performanca 1iquid chromatography, '
eutoradiography and immuneh stochamistrr fo study the uptakae of
ma

androgens and progastins by the male pr te brain, and to map the
locat‘on of androgen— and pro ostin“tlrgat neurons and raceptors.
Experiment 111 i3 concaerned with the me

abollism of tastosterona b 1
bralng and spacifically tha role of its aromatization to astradicT_in

the male primate. Aromatization is important for sexual bahavior In

thae mala rat, and our reliminary findings. uith the aromatasa

inhibltor, Fadrozolae, hava fndicated that thia {s also thoe case Yar the

Frimate, an obsarvation which has importanca becausa of the clinical

. xa of aromatase inhibitors in prostatic discase and cancer. Ha plan

13 davelop thaesae comparative hehavioral and biachemical studles in male

wenkeys and to extend them to females.
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A program of research is rogosad for studying behavioral effacts of tuo
in

types of drugs of mafor c
op?oldt. which have

cal, soclal , and theoratical iggortantl 1)

ong raepresented a significant abuse problemj 2)

caffaina, which is the most uidal{hconsumad bahaviorally-active comEound in

the world, and which has many of

e characteristics of a drug of abuse.

The basic strategy of this reselrchgprcgram.is to use behavieral
mathodologlies to study interactions of drugs with their neuranal

substrates.

The cblective iz to identify and charactaerize components of

dirug acilon that ma¥ be relevant to potantial for abuse and to related

phanomens, such as

sleranca and physical daependaenca. The neuronal

substrates of dru? action will ba characterizad wuith receptor-saelaective
5

agonists, antagon

ts, and tolaerance and cross-tolaranca. Ra raseantative

compounds will bae studied over a range of dosas in saveral behaviaral
procedures, such as drug discrimination, food-reinforced operant

~esponding,

locomotor activity, and autotitration of reinforcomaent

ihresheld for elactrical brain stimulation. Experimaents will ba parformad
an rats and, often, on squirral monkays. This approach will halp in
assaasln? the ?anorality of exparimental findings with respect te

o »

pharmace

gica

behavioral, and species variablas.

! b .
The proposed experiments will address a number of hypothesas. Ameng thasae
aral 1) Endogenous oploid peptides can modulate thae behavioral effects of

exo?.nously
wad

etfacts) 3)

administerad opiold drugs; 2) Simlilar components of drug actiaon

ste discriminative stimulus, re nforcing stimulus, and sub activa drug

The discriminative stimulus effects af low and high doses of

caffetne differ qualitativaly from each other and raeflect componants of

in wans.

1

pre HTLA

i ¥
s

TOYAL; AHARD

drug sction that underlie, raspectively, positive and nagative mood states
u : ] S .

+
H ‘.1

i . !
poor '

e

P A '
SECONDARY, TERTIARY EMPHASIS RESPECTIVELY
AMTS & NOT LIMITED,TO PORTION OF PROJECT RELATED TO SUBJECT OF SEARCH

SOURCE: $RISP FORMAT Z  FY 94 3 . LAST UPDATE 02-09-95

e oo

63/09/95

PAGE

52



i

QUERY 0420  TERVIARY . DOGS OR CATS OR PRIMATES RESEARCH AT EMORY OR TULANE U - 03/09/95  PAGE 83

v

PROJECT NUMBER......5 R37 DADOSG1-21 ‘ INVESTIGATOR HAME/ADDRESS f
N - . FY 94 HOLTZMAH, STEPHEN G

RG/ TNTRAMURAL UNIT..HSS o EMORY UNIVERSITY SCH OF MEDICI
73' 1 . .

R ! ATLANTA, GA 30322
PERFORMING ORGANIZATION: EMORY UNIVERSITY
VITLE  BEHAVIORAL PHARMACOLOGY OF HARCOTIC ANTAGOHISTS

]

ABSTRACTI ¥

Opiolds comprise a diverse group of compounds that displar a
biroad.array of agonist and antagonisit properties, apparan iy as a
consequence of differantial interactions with multipla Topu ations
orr raceptors.. There are maéor differencas:in behaviora _
pharmacology among opicids drugs, which often corraspond to
differances in abuse potential. This research program will

evaluate systematicalgy the behavieral affects of representativa
opiocid drugs having differing spectra of activity in order to .
idantify and stud¥ distinct components of drug action that raflact
tha vurYous receptor types with whch the drugs interact, and :
which are fundamental determinants of tha di?ferancas in abuse
tatantial. Particular attentien wmill be glven to charactarizing the

§ m——
ehavioral effects of opiold paptides that Interact with defined .
ruceptor populations, and to clarifyinﬁ the role of endoganous e

opiold systams in the diversenass of the behavioral effacts of

opiald drugs. Many of the proposad experiments will addraess : i

different aspacts of tuo hypotheses: 1) activation of delta-oplolid

receptors can potentiate behavioral aeffects mediated by mu

roceptors; 2) mu-recaeptor agonists {eg, merphinae) do not induce )
toleranca to delta-madiated oplolid acilons. Behavieral effacts of : o :
opiold peptides will be datermined and compared to thosa of : L K
prototypic oplold alkalolds, and interactions betueen opiocid ‘ : - :
%uptidtl and opfoid agonists and antagonists will be studied, : ‘ '
ru?- usually wWill ba examined in two animal species, rat and ' '

squirrel monkey, and in several behavieral procaeduras to generate

convergling experimental findings having brgad a plicab!li?y. ;

Princlpal expariments will includas, a) evaluating morphine-like '

and nenmorphine~like discriminative stimulusa efac?s of opiaids) bl

dutermining if opicid peaptides modify affacts of opiold dirugs on

locomator activity and food-ralnforced operant responding in the.

sama way that thaey modlfr discriminativa effacts, and

conversely, determinin f behavioral effacts of opiold peptidas

are madiflad differaentially by chronic morphine administration; ¢l

dutermintng if straeass-induced potentiation of oplicid analgesia can

surve as & mdel of "natural® interactions betwaeen endogencus

aptoeld systems and opieid drugs; d) charactarizing

pharmacologically single-dose saensitizatlon by agonists to

sntagonist-induced disruptton of food-maintained operant

i 4 i
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The purpose of the proposad studies is to identify and characterize thae
effacts of cocaine and related drugs on learned baehavior and en :
physielegical activity in nonhuman primates. The axreriments are basaed on
ihe oytcome of previous studiaes in this laboratory showing that cocaine and
other ‘drugs with high abuse liability hava.pronounced effacts on behavior,
and that behaviorally effactive doses of the same drugs can also affact iha
cardievascular and thermoregulatory systems. Expariments will be conductaed
in squirrel monkeys surgically preparad under sterilae conditions with
chronfcally induetlin arterial and venous catheters and, in some
instances, with osmot?c minipumps.  Experiments will invelva tha diraect
measurements of systemic arterial blood prassure and heart rate as Indices
of cardiovascular activity, the dlrect measurement of colonic temperature
as an index of thermore uYatory activity, and operantly canditioned
batiavlor as a measure of ceniral nervous system actiuiZy. A wida ranga of
dosaes of melected drugs will be adainisterad alone to detarmine the
direction, magnitude and of rast, and on behavioral and physioclegical
activity during pariods of ongaing schadula-controllad behavior. Drugs of
primacy interest are thosae that can have cantral nervous system stimulant
eftacts and include cocainae, d-amphetaminae, caffaeinae, mathylphenidate and
phancyclidina. In additicon, salected pharmacelogical agenists, antagonists
end drugs that alter catecholamine or sarotonin synthesls and uptlakae or
receptor activity will be administared in combination with cocaine and
other drugs to study the pharmacological basis of tha drug affaects,. Sarum
biood levals of drugs uilg ba assayed using HPFLC to descr?be the
pharmacokinatics of the drugs under study and to corraelate thess findings
with thae behavioral and physiological effects. The overall objectiva o?
the research program is to datermine (1) the affects selectad abused drugs
with stimulant properties can have on tha central nervous system by
studying ths effects of tha drugs on conditlenad behavier in squirral
nouk.!:. {2) the affacts these drugs can have on haeart rate, blooed pressurae
snd tamperature at doses that have effaeats on baehavior mediated via tha
centra&l nervous msystam, and (3) whether thae behavioeral, cardiovascular or
thar-or.gulatory offacts can ba enhanced, attenuated or blockad by othar
drugs and chemical substances or by bahavioral procadures.
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Caffeline and related xanthinas are behavlorallx—nctlve drugs usad '
clinically as respiratory stimulants, but blochemical mechanisms that

madiate the behavioral and respiratory effacts remain undafinad. Studiaes

have implicataed both antagonism of adenosine raceptors and inhiblition of
phosphedlesterase activity as possible mechanlsms that mediate their

central effects. Because of tha widespread use of xanthines as therapautic

drugs and as constituents of food and beveraqes, 'studies are proposad to .

(1} investigate mechanisms that mediate thae behavioral and respiratorr—

stimulant .?fnctt of xanthines., (2) establish a nonhuman primata modael of

caffeine tolerance. (3) characterize the interactions of caffaing and

nicotine during acute and chrontc administration of both drugs, and (4)

compare thae ef?ncts of caffalne to those of cocalne to assess tha

pharmacological spacificity of drug effacts and teo provida critical

information regarding the Eahauioral and respliratory effacts of cocalna.

Ventilation (m?nute volume, tidal velums and respiratory fraquency) in
unanesthetized rhesus monkeys will be monitored continuously with a
prossure-displacement. head plethysmograph while a medical gas analyzer

wonitors carbon diexide and oxygen tensions in axplired air. Drug affacts . (:
an ventllation will ba datermined during exposure to normal atmospharic )
conditiens and during conditiens of hyperce nia, hypoxia and hyperoxia.
Upurant behavior uil? ba studied whila vent?lation i{s baing man?tored to
provida direct comparisons of drug effects on behavior and on raespiration.
ldditionallz, the pharmacokinetics of caffaina and cocalne will ba
determined by high-parformance liquid chromato raphy analysis. A wide
range of doses of caffeine and relatad drugsiu?th salactiva actions as : ;
adupoalne—rtceqtor agonists and antagonists and as phosphodiesterasea o L
inhibiters will be determinad in caffeine~tolerant and non~tolarant L o
aninalm; Altaraed pharmacokinetics and sangltivity to caffeine and relataed o .
stimulants during chronic dru? administration, in conjunction with acute S g
drug interactions, will have mportant implications for tha study of drug ‘. : . . e
sbuse and fer the establishment of appropriate drug-abuse policy. : : .

ISP INDEXfHG TERMS FROM CRISP THESAURUét ' . o ’ : Ii‘
x D182 16‘3 T Maceca mulatta : ‘ o e . : . ‘:f 5

= v .

-

it
5

a0k

ty
F

INDICATES TERM USED FOR SEARCH EEPE
.$,T = PRIMARY, SECOMDARY, TERTIARY EMPHASIS RESPECTIVELY

> TOTAL AWARD AMTS 3 NOT LIMITED TO PORTION OF PROJECY RELATED TO SUBJECT OF SEARCH
JURCE:  CRISP FORMAT 2 FY 94 . LAST UPDATE 02-09-95

& PR
: it S
. a5,

. LA



UERY 0420  TERTIARY ' DOGS OR CATS OR PRIMATES RESEARCH AT EMORY B8R TULAHE U 83/09-95 PAGE ~

1 : R L \
.; n ‘.l' .
4

PROJECT RUMBER......2 RO1 DAD6264~04 : THVESTIGATOR HAME/ADDRESS
. FY 94 BYRD, LARRY Db ‘
G/ YNTRAMURAL UNIT..SRCD | EMORY BUIVERSITY
: ' 954 GATEWODOD RD, HE
! ATLANTA, GA 38322

| RFORMING ORGANIZATION: EMORY UNIVERSITY
ITLE CHRONIC COCAINE EXPOSURE DURING GESTATION

WSTRACT:  ° - : K
3 : -

Clinical reperts have indicated that a pregnant woman and her fetus may ba '
sub Jected to a host of poteantial problems due to cocalne usa. Few studiaes :
havae examined undar controlled laberatory cenditlons the consequences of

cocalna use during pragnancy and, therafore, the effects of cocaine on

maternal, fetal and neonatar davelopmant and bahavior havae bean poorly

documented. This proposal represaents plans to continue studies in rhesus

monkays to assess the postnatal consequences of chranic cocaine exposure

durin? gestation. Behavioral, pharmacoloa!cal and physiological :

experiments will be performed in young rhesus monkays praviously exposed

to cocalne in uterc in ordar to characterizae the consequences of prenatal

exposura. In addition to defining physical grouth characteristics {(e.g.

body welght, croun-rump length, gipariatal famater, etc.) for cocalne-

sxposed and pair-fed control subjects, experiments will also be parformad

to assess the naurobehavioral compatence of thae monkeys and thelr :

responsivaness to cocaine. Three well-established behavioral protocols : ‘ L
will ba used (delayad matchin%“to*sample, repeataed acquisition and drug | N
salf-adminiastration) to test fo

r differences In complex operant R
per formance botueen drug-exposaed and pair-fad control subgacts as a ) o
functien of the gestational age of prenatal exposure and tha duration of
‘prenatal exposure. A second sat of experiments will ba conducted to
determine the pharmacokinatic profile of cocalne matabolism in Young
-onkars rrovlouaIY exposad prenatally to cocaine using HPLC analysis.

Finally, prenatally-axposed monkaeys will ba tested for the effects of

cocaine ®n respiratory function using an establ{shaed head-plathysmographic :
technique. For most of these aexperimaents, a full range of dosas of cocaine o : i
will be mtudied alona and in combipation with other drugs having saelective

agonist and antagonist actions at varlous receptors (a.3. dopanm narglc,

serotonergiec, adrenergic, etc.) te datermine differaences In dru

sensltivity among the young monkeys. The prenatally-exposad monEst will

4lso be monitored and testad for onsat of puberty as a measura of the

impact of Yranatll exposura on the development, maturation and function of

the sndogrina system (i.a, hypothalam!c-pgtuitar —gonadal axig)

controlling r-ﬁroduct{ve compatence. The researcﬁ will contribute to

knowladge of the effects of exposure to cocaine in utero and to the

characterization of the rhaesus monkey as a model for studying the risks of

cocaine use during pregnancy in humans.
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This is & request for an ADAMHA RSBA level II award. The raesearch
investigates gaender devalopment in group-living male and female rhasus
monkeys exposed to atypical levels of prenatal androgen. Thesa studies
will eluglidate the roYo that prenatal:androgens play in regulatin? genital
and psychological diffarentiation in a primata, undar social conditions
that produce a full range of 2nndar-related social and sexual baehavior. By
amploying short-taerm treatments during early and late gestation tha
project mesks to separate tha effects of prenatal androgsan on
masculinization of thae genitalla from its effacts upon masculinization and
defeminization of behavior. Thesa studies are relevant to issuaes of human
gender differentiations and discerdances betuean genital sex and gandaer
role behavior, a clinical problem that affects a substantial number of
humans., Io achieve thase goals, tima-mataed praegnant rhesus femalaes, living
in large'age—-graded haterosexual groups, will have the sex of thair fatus
fdantifiad u:?ng sax chromatin stainin?. Mothers of femala fetuses will be
injected with testosterona enanthate (TE) or vehicla for 35 daYs starting
on gestational day 40 or 110. Mothers of male fetuses will be injectad
with a Ngl-lys GnRH antagonist (Antide), Antide plus TE, or wvehicla
starting at ¥ho same timas and for tha samae duration as the famale
treatments. Prenatal Antide will suppress taesticular function creating
males wha are androgen deficlent for a brief period early or late in
gestation., Tha timas selected raeprasaent perlods during or after genital
masculinfzation and when previous work has shown androgans to
dlffarant!sllz sffact tha sexually dimorphic patterns of rough play and
juveniie mounting, Experimental and control animals will ba observad
behavierally from birth through the transition into adulthaecd uaing
nethodolagy that captures traditional -sexually dimorphic pattarns of
behavior and additional patterns of sacial behavior that are only
obmervable whan i{nfants can interact with all ages and sexes in an
unirestrictead manner, Endocrine and skelaetal devalopmant will be trackad
with systematic collaction of saerum samples to measure necnatal and
peripubertal patterns of hormone sacraetion and morphometric measures of
skelutal grosth. Pituitary function will ba challanged with exogencus GoaRH
at suvaral times durina developmant to assess.thae effaects of early
andreogan axpesure on the integrity of the hypothalame-pituitary-gonadal
axis. After the pubertal transftion, mala and famale sexual behavior will
be invastigatad tn response te thelr endogencus hormonesz. If experimental
fomalas produce offspring. the relationship between early androgan
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exposurs and maternal behavior will be 1nuesti?atag. Thos? stu?les v
androgen in male primataes

tha first experimental manipulation of pranata
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rovida

and will substantiallx axtend our understanding eof the role androgan plays
i

tn gaender differentia

teaching and administrative duties and allouw the developmant of new
behavioral and din?nostic techniquaes for assessing tha effects of pranatal

androgen manipulations. i iE
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VBSTRACT: - - ‘ '

The principal Issuas addressaed In this proposal are: 1) uhether motor
processing within the basal ganglia-thalamocortical “motor circult?! is
organized, at the neuronal level, in a predominantly saerial or parallel
fashionj and 2) whethaer there are systamatlic transformations, at successivae
stages of the circult, in the neural representations of variables that hava
bean implicated in differaent functional “lavaels' of motor procassing., The
proposad studies are designed to determine a) whether the sama cata?ories
of infermation {1.«., the same motor variables) are ropesed at difterent
stages_(cortical, striatal, pallidal, thalamic) of tEa motor circuit*; b)
whether there are systematic changes in thae proportionate representation of
a given motor variable by neurons at success?ve stages of the circuit; and
¢} whethaer thaere are systematic shifts, at successivae stages of the
circult, In the regression slopes relating variablo*spaci?ic changaes In
neuronal discharga rates to gradations in the represented variables. The
Specific Alms for the projoc? ara as follows: [1]1 To determine whathar,
during the planning and aexecution of visually guided limb movemants,
multiple “levaels® of motor processing are represented In parallel by
nauwronal activity within esch of the precentral motor fields that:
contribute to thae “motor circutt'. Thae activity of individual neurens in
SMA, MC and APA will be raecorded in monkeys performing taska that raquire
them to make reaching movemants to position & cursor in two-dimensional
space. The tasks involve both the preparation and exacution “modas' of
motor processing, and will also dissociate variables relevant to differant
“lavels' of processing viz, target levael variablas, tra#ector /kinematic
variasbles, and dynamic/muscle-related varlahles. Data from the three araas
«#ill thean be compared, basad on raesults of hoth categorical and regrassion
analyses,  [2} To detarmine whather, during, the planning and execution of
visually guided limb movemants, multiplae *?evels’ of motor procaessing are
represtnted in parallal bY neuronal activity at the striatal stage of the
“"mator ‘circuit’, Task-related single unit activity will ba samplaed from
the arwm reglon of the putamen in monkets parforming the samae tasks aemployed
in Spegific Aim 1, After belng’subjected to the same set of analyses, the
data will be compared with thosa obtained in Spacific Afm 1. [31 To
determine whether, during the glann{ng and execution of visually gquidad
Iimb mevemants, multiple “levels' of motor procaessing are represanted in
?nrgligl by nauronal actlvity at the pallidal stage of tha “motor circuit’,

ssk-realated single unit activity will be sampled from thae arm ragion of
GPi in monkeys performing tha same tasks used in Spacific Aima 1 and 2.
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fhe goal of this research pregram Is to understand how the circuits of the
spinal cord contribute to coordinated actions of tha musculoskaelatal
system, Dne way to make sense of spinal clrcultrr is to evaluatae the
componant reflexes in terms of the mechanical:actions, lengths and forcas
of the associataed muscles. For example, the functions of reciprocal
inhibitien can best be appreciatad I knosiing that tha linkaed muscles are
mutually antagonistic and that the strength of thae inhibltion depends on
muscle Y.ngth‘ In genaeral, proprioceptive feaedback derives from a number
of diffarent receplors and converges and divarges extensivaely in the
spinal cerd. A major reason why tae functions-of these pathuays are poorly
undarstoad Is that information on the three-dimensional actions of muscles
and nauremuscular compartiments i3 lacking., Each muscle or compartment acts
tn & unlque direction across ona or more Joints, and aach s associataed
with & unfque pattern of Intermuscular reflexas.

The purpese of this rasearch is to establish, for tha cat hindlimb, how
the orﬁanizntion of spinal reflaexes corraspondsa to tha maechanical actions
and natural activity patterns of the assoclated musclas. Mechanical
sctions wmill be determined by wmeasuring the torquae exarted by a numbar of
muscles about the anklae, knea and hip. Transmiassion of forces through .
complax er distributed tendons will ba measured by {mplanted transducers,
Reflax linkages betwaeen musclas wlill be investigated in decerebrate cats
by lpply‘n? salactive langth inputs to onae muscla or compartmant and
racording the forca responsae In the other at diffarent forcaes and lengths
and states of activation. The resulting torque proflles and raeflex maps,
along wilth dynamic Yropertias of the limb, will provida basic data for the
tormulation of modals which can explaln how tha actlon of spinal circuits
contributes to coordinated limb movement and why reflex organization is
medifiad for certain motor tasks.;such as locaomotion and turning.

The globsl plcture of raflaex organization resulting from these studies can
potentially guide the formulation of analytical mogels of Information
processifng In the spinal cord as wall .as provide a basis for naw
approaches to tha rehabilitation of injury to the motor system. Tha study

ot force transmission in tandons way suggest improvements in tendon
transferisurgary. . . :
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BSTRACTs ‘ 5"
Tha long term ab¢0ctiua of this study is to identify and characterizae
di fferent mechanisma used by the nervous system to recrult and modulate
the activity of motoneurons during diffarent behaviors. The specific
aims are to contrast thae racruitment schemas usad to control a single
muscle when 1t is excited by diverse sourcaes, and to determine possible
functienal corralates of those schamas. Tha rasults of this work will
help to resolve debate about the generality and utility of diffarent
recrultment schemes, and may lead to new undaerstanding of the bases af
movement disorders, such as spasticity., that invelve abnormalities of
recrul tmant or sensory processing.

Using decerebrate cats, the axons of motonaurcns su plying atthier the
madial gastrocnemius or biceps femoris muscle nill Ea penatrated In
ventral root filaments two at a time. After the physioldgical makeup of
aach unit is determined, the saquence of racruitment of the two units f
will be evaluated during musclae stretch, natural and elactrical

. ’__“—'ﬂ

ectivation of cutaneous affarents, and aelectrical stimulation of tha . S TP

mesancephalic locomotor reglon of the brainstem. Basaed on work from this
and ether laboratories, thase stimulation regimas are designed to revaal
ﬁurportod shifts in recruitment strategt. Sgimuli will also be deliveraed
o combination, in order to tast pradictions that the firlng of certain
typas of motoneurons may be inhibited in soma conditions. wo principal
thothouns will ba tested: 1) The activation of motoneurons within a
single motor nucleus changes in certain motor taskas. 2) The organization
of moter units in different tasks raflects different functional neaeds.
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