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- Experiment 1, 'the effects. ofuchronié catecholanine. -
.examined.
‘,intrace%eb:‘al adminietratiop of 6-hydroxy60pamine.

‘ Working with more traneienb depletions, Experiment 2
" might be more critically involved in morphine self- .
' adihini#‘tration.
however, here th\e effects of tranaient catecholamine
. examined..

. catecholaminea .

,and aldehydeydehydroqenaae inhibition as anti«alcohelie-

. obtained to lupport the idea that oﬁ the ‘oitecholaminel‘

> 'Abstract.
Robert George Meade '

An Examination Of The Role of Catecholaminea In-
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e 'rh( Self-Administx:ation of Morphine And Ethanol
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'rhnee experimenta are preeented which examined the

~

effects of fgnctional catecholamint depleé.onl on’ aelfr
administration of morpl\ine and ethanol in rats. In )
depletion en~ oral eelf-administration' of moiphine v&ere

The method of depletion emplo;‘(ed was the

attempted to delineate which ef the "two catecholamines

Experiment 3 'was similar to Experiment 2,

t ¢

depletione on eral eelf- dminiatration of ethanol we#
Both of theae experimente utilized. .enzyme
inhib'ition ahd receptor blooking as means of manipulating

Bxperiment 3 was aleo qoncerned with the ‘

- relative e\fficiency of dopamine-beta-hydroxylaae inhibition |

manipnlationa. 'rhe reaultg eupport the notion . that

nreduuing the ievels of eateeholaminu 2educes the tandency .

‘.

to ulf-adminiater morﬁhine and ethanol, ~ Nq evidence W’l

)3 .
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" - might be more 1mportant than_tha othqr in mediating drug N

ue];f-administration”behavior. The reuults of Experiment 3
»7 luggelt that inhibition of- dopamine-beta-hydroxylau Ls

a more important factor in reducing ethanol intake than b ‘ ot
kY ¢ \»\ i > .

is inhibition of aldehyda. dehydrogenase. : . T S
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'rroditionslly, darug solf.-administrs/t)ion behaviour has
3 - f‘osn viewod as a concomitant of drug adﬂibtion. Opsration- -
; : o slly, this viewpoint sees druq solf-administrstion as the .

K rolpoqso made by an addicted organism in order to a’void " e
- 3‘" the drug aﬁstinence ‘syndrome -(Seevers ’& Dsnssﬁ, 1963). As, )
g : _ ‘ ( - ‘the scientific study of both b“ohsviorsl sm; _phy’sidloq‘icsli
‘ o ) ‘ mochanisms of dtug action ha’s grown, 'svidonos hss"«ooma to |

: 1ight for whichy,this theoretical formulation does not provide

; . ‘ L snswers. - In 1957, the World Health Organization attempted -
B ' - : to clsrify the issue by omitting the term addiction and
. substituting the conceptp of, physical dependence and paychic '
*‘ | N dependsnoe. A secondary goal of this redafinition was a
L L | reduction in. the moralistic and mentalistic loading which had
N o ", come to bs associated with the term addiotion. While this

clarification wu somewhat useful the WHO definitions of

. : ' physicﬁ. snd psychic dspondenco (WHO Expert COmmittse, 195?)

i I o, were still negstivo dsfini-tions in that thsy ware built g

1 I v sround the’ cons:opt of the abstinoncs syndrom J/‘\Ths rssult

’3 I ) ’ " . of this was that an organism could be shown" to be 4spsndsnt

{ ]. ‘on a drug only by observation of the bohaviour of the )

i f s | orgsnism upon withdrawal of the drug. -More rscently, an - -

| altc’rnstivs concept which has been put !.'orwsx-d is thtt of . .

bshaviorsl ‘dspsndsncs. Bshsviorsl dspondsncc is dstinsd .

». | - a.s the tondsncy of. ths orgsnism to’ salf-sdministsr a dr%g
and is msasurod by dirsct obntvation of ssu-sdministrstion
bshsvior ('l'hompson & Ostlund, 1965). The usotulnsss of théo

Coe T b concspt of bshsviorsl d’polxdsnc. my be seen more clearly .

oo ' after x:ovis/wing somo of the animal druq sol!-sdministrstion
. *e vl ‘ .Q . . PO

f-ﬁ




data of thc lut thirty yoaru.

Traditionally, thrno clhnol of drugs havo been thought ,
\ Lo~
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' Lto produce ph_yuicai dop_ondnncc. They qxc o‘piatu,
narbituratea, ‘and alcohol. .The present thuil il oncerned
with ulf-administration of morphina (opiate) and ai ohol '
- and fthe review gf the litorature will be aj propriatoly h

rutricted.a It is important to note -that e current

-

AN

inyestigation is céncarnad'with the biological factors
invo,lved in drug self-adminhtration. '.!‘heretdre, it is.
impontant tq minimize the.effect of non-biological wvariables
such as éocial laarninq. S8ince it is anumed that the |

- ddgree and' complaxity of social learning is greate't in t\\q .
human apnciea. dilcuuion of drug n"if-adminintration
behavioQ will be reltricted to that of infrahuman spociu.

' _ One’of ‘the earliest rqporté of drug-aeaking behavior '
in animaln was that of Sprggg :I.n 1940. Spragg prountod

datailed dancriptionl of chimpanne- J.cading the nxperi-'
mentor to the injection room, ltruggling to got into the ' .

room, and eagorly n\ounting tho 'apparatul whore tho injoc-

‘tions were )givon. In an att.mpt to measure the ltrongth of .
&

| this be&wior, Spr&gg doviud a test lituat:l.On in which

the anim\al.. were r.quir-d to choou cithor a black or a .'

white, box, one containing pqlltablo food, the other a morpbim 4

injectiqn.‘ 'rho lubjcctl w&ro run through a nri’.cl of @8 )
triah, one ptr day. undor !our qurimntal conditionu -
1) l{ungry and morphine-deprived,: m hungry and 'm:phino-
sat ated, 3) food-satiated and morphino-—dcprivod, 4) fcod-

ufi‘atod andfﬁ?rphino-latht-d. It wu hypothuind thlt S
i : ‘ ‘ '

i




. the gubjects would chooee the morphine-conteind.ng box under ,

- <

conditions 1 and 3, end the food-conteining box under ’ ' '
conditiona 2 and ¢. The iesults were highly eignificmt—. I
o end in ecoord with the experimentel hy;pothelie._ Spregg , “
o concluded thet e clear-ch/deeire for morphine inject:l.one
had been demonstrated in morphine-dependent chimpenzeee. o .
. In an effort to demonetrate\purpogeﬂ\l drug-eeeking ‘
‘: ‘ . | behevior in a speciee 'other than primetee, Beech‘ (1957) ' . '. “
de‘vieed a test using rats in a Y-maze 1n which-the goel ' |
boxee were differé%tieted by color. 'In theee experiments, .,

-

neive enimels were telted for goel box preference in ‘the'

NS
- N\ ‘ maze prior to Yaeceiving morphine. Once preference had been

a

¥ determined, the enimele received daily saline injectione . .
in the preferred box end morphine injectione in the non- . -
- x p%rred box, 'I‘he eubjeote we.re th‘hn re-tested for' goal- a \v K
S n,Lbox"prefe'::‘em:e- and éhe results "‘!_hl)ﬂed that animals switched
preferen:oe in:rehponse to the dr{x'g injeotioni, These
: reenlte held true both. for"enimzle whose lels inje'cﬁion had ‘
| _ ' been“"eeverel hours prior ‘lto teetin@ and” for those wno ‘had: /

: been injected ifmmedieteiy prior to testing. 'Furt:’her; o |
animals who were withdrawn from the drug and re-teeted
three weeks later continued t:o demonltrete a 1eerned

< _p_reference for the morphine goel-box. k » “.:;

hlthcugh the above etudiel mey be :!.nterp;:e'rnhd as \vn

demonetreting drug-eeekinq behe?ior end therefore. a :
tendency to’ telf-edmin:let‘.er druqe, moh more copolueive

evidence was offered hy ‘Weeks end Colli n 1968, Theue

inveltigetor- m,inteined ret:q for as J.ong as three monthl"



w:Lth chronic indwelling/ vonou. cathotcr-. After e.tab-

it o lilhing physical dopendence by adminictoring an a-cending

k ) oerieﬂ of panive injcctions of morphine, the animalu wore )
% o P * given the oppor&unity to self-inject morphine by. performing
3 a 1aver-prau rasponse. . jects mnintained a relatively ’

"y constant intake of the d[:b on fixed-ratio schedules as

_ high as FR-75. M: higher ratios, intake grndually declined
’ g : ' ,, until insignificant amounts of morphine were ingeltod at ,‘(/'
/ , rutiol around FR-].BO. The animall damonltrated a aomowhat ,
- imprccilc ragulation .to changol ih dose level "and. non-

contingent presqntation of othor opioids, ora.lly or

intravenously. Infucion of nalorphinc, a morphine L
. antagonilt' caund an increasa in responding for xnorphine. _ e
Rats who were withd;:awn from the drug for a p'eriod of four e ‘
weeks showed a rapid return to pr'e:wlitndfawal levels when
@ raturnod to the ulf-adminittration situation. o S
o In 1968, Nicholl reportod a procedure whereby rats .

£ could be induced to voluntarily consume a solution of

morpllina.in tap water. Physical dependence, induced. by

! periods ot fl.u.id doprivation, produced n{abst

p'auivc'inorphin’e in}o‘ctiona combined with twenty-four hour
éﬁfial moxphine

drinking. Howovor, in iubnquont choico teo‘\to o! morphine
" and tap water, mean mzphino intako declinad aharply."l‘ho o
re-ult: of this study may. be taken to a\qgn that although
tho animall were phylicauy deppndont. tho avariivo tam:e
pro}:orti s of the druq coJ,ution wcro outtioiont to cauc. the':

-

animalu to discontinuo nl.t-adminiatration of the drug.

Whii.o the .above otudiol clcarly domn.t:ate tho pux-'

.....
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poseful. intake of druga by inffehuman speoiea, they contain
an 1mportant common fector - éhe existence of physical

dependence. Physical dependence is herein defined as 'a ;

5

[~

set of eymbtoms whi'ch‘ “inclu'de piloerection, tremeris, -

* abdeminal cramps, lacrimosis, etc. and which occurs after,
" drug adminiatfaf.ion has been terminated, In eddi:tion', )
strong cra'yin,ga for the/ drug occur when the drug .:Ls,.no

/' longer avmilable to the orgenism (Eddy, Halbach, Isbell,

/ T Seevers ,": 1965) . These studies then, do not P';°Vid£.,. +

k . evidence that drug self-,adruinistration behavior is

| . maintained in infrahuman speciee without the existence of

‘wphyaical dependence. , | . ' ;
- Saveral studies .have sepfeted self-administration

&
d

from physioal dependence by demonstrating the exietence of

SEER T

i’ , one of these phenomena without the other, in the same

.organism. Woods and Schuster (1968) raeportad the maintenance .

b
5
L3
7
v
H

. of steble leverépfessing rates for fifteen days by -

. monkeye 'aelf-administering morphine in noﬁ-dependenoe_'

—

producing deuea' .Their subjeéts ‘Qere' prep”areJ with .chronic T
" jugular catheterl and were trained to 1ever-—preu for
food and water. Subsequently. th\ey wvere given access to the )
_oe drug for four ene-hour periods dalily, - eignalled by a 1ight. .
It is 1x\tereltinq to note that d\frri.ng the ‘extinction phase .

.

of the ax riment, when salino was substituted for the ”

. morphine solution,’ renpondinq by those animals who had been |

| receiving non—-depsndence producing doses quickl.y tapered ot!

while thon ehimqlz ‘who ,hed begp ulf-administering mach |
TP P o ' L

n .
v ' C S v ' N i"-‘é
. s . - . ’ -




- Preference for a solution ie eaid to occur when more thern

larger doelee ehbwed ‘marked increele -\in response rete‘, '

lleeting about three days. Deneau, Yanagite, and Seevere " R iy

(1969) reported that naive mopkeye will initiate ;nd.

maintain ‘intravenous eelf-edminietration df'morphine,

cocaine, .and amphetainine while thie beheviorel pattern ie
.'not seen with ‘'saline or nalorphine, a morphine antagonist.

’ Stolermen and Kumar (1970) attempted to ‘induce in rate

a preference for orel solutions of morphine over' watet." |

508 of total €juid intake, is of that eolution. Their' T

eubjecte were given ecceu ‘to fluids for eeven hours per

dey.' Every third dey, ’tthe animals had a free choice §~
/between lulorphine solution and water, while on the~ two .

intervening days, only morphine leolution was available. }”‘7

While Preference for the morphine solution developed .
after 2-3 choice triels, they found no differencee in

letenciee to develop preference nor in proportion of

morphine to total fluid .intake between naive enimele end ’/‘

those who hed received a eeriee of tﬁventy. morphine

injections prior to testing. LT P

" Retclif.:l (1972) ‘reported that rats who hed been .ex~
poeed to ethenol (ETOH) solutions as. their only source of
fluid for eeven weeks ehowed no euheequent preference fer
' BTOH solutions over, Weter in a free choice situation. 'rhe "

_rats hed been'expoud to a leriee of a.uu-:endix':gI concentratione

0

. ?. ETOH and celeetion of the terced-choice inteke reeulted
| hyper-irritehiuty and d.ncreeeed Iueceptibility to -
- audiogenic, lei:uru, both cg whic% are- ooneidered to be
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integral componente of‘the alcohol'abstinence‘syndrome.
° . 5 V4 . -
‘ ' Whereas the’ animals had the opportunity of alleviating i

T d ‘this syndrome by increasing ETOH intake, they" maintained 3 Y .
'coneumption at about 20! of total ‘£luid intake. SOth ' \\\\
Freund (1969) and Goldetein & P%% (l97lh were-able to _\\&%-‘

oo o ‘induce physiéal dependence on ETOH in mice, ae evidenced by \\

the existence of the abstinence syndrome when the drug ~

"was withd®avn, Frpund‘did 80 hy utilizing a diet which .
contained ethanol, whileleldstei% & éal~ﬁorced mice” to =
inhale the drug in vapor form. Both-atudies report that the

. ,existence of physical dependence, although manifested by
withdrawal symptoms, waa not accompanied by increased

<«

';; voluntary oral intake of ‘the drug. T , B
e : Approaching the question of separation of self-
administration and physical dependence from. the opposite
4ang1e, Amit & Stern (1971) indu ed a preference for oral
solutions of ETOH over tap'watezivgsing electrical stimulation
of the lateral hypothalamue (LH) After rats had been
.’preferring ETOH for up to 50 days, the drug was withdrawn,
" With the exception of a small degree of weight loea, poesibly
A 'accounted for by the caloric factors in BTOH, no eigns of
- "' . strese or abatinence eyndrome were observed.. In thie study,
‘the authora were- unable to ditferentiate the drug-abstinent
- animals from controls. It is worth noting that in:-a previou;
.study, Amit, Stern, ‘& Wise. (1970) reported a difference .
lbetween ETOH preferr ers and controls during the withdrawal )
phase. ' S ‘.', | | " ’

“‘:t " In a recent report, Begleitar (1974) detailn the etfactu

- .. Y

* .t - . . , ‘ - .
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I N . .
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- of phydical'dependence'on ETOH on subsequent oral self- .
‘administration of the drug.” Begleiter intubated orie group,

: . - . . '
of-rqﬁgrgand in this manner, was able to force them to

P

ingest ETOH, A second group. was maintained on a liquid diet

‘. to which ETOH was added in increasing amounts. Although
C $
cessation of the drug administration resulted in withdrawal

B ,symptoms, there was no change in the ETOH preference ratio,

#hen measured against pre-dependence bas)lines. These
\. .»
" . results held true over a range of ETOH concentrations £rom |
' . <P . ;
6% to 208. ' , - ‘ o .

~

The above evidence suggests, I belieye, at least a
part al sepaxation of the phenomena of phy%ical dependence :

ug°se1f-administration. Since it has been shown that -

. drug self-administration is initjated and maintained without |
the é/\;tence of physical dependence, it must be assumed -
that this behavioral response is being positively rein— )

- PRGN e W DS LI Lo 2 . 7 AN W TGN} i s

' L forced. Further, since no signs of the abstinence syndrome

-

) ‘are evident, it can be. concluded that such reinforcement . , K
P o K'/giees not comie from relief oflwithdrawal,symptoms Clearly, f y
relief from physical illness may be construed as being ‘
‘ positiveiy reinforcing. Itsis .somewhat more difficult to v
explein the reinforcing effect of dfuqe in cases where
s physical illuess is not a f&ctcr i.e. where the organisms . .
being tested manifest no signs of physical dependence. .
'." , It is not the purpcse of this thesis to investigate the
- physiological substrates of tewerd or q!ﬁvb, therefore for .
purposes af disculsion, rewsrd will be herein defined as a

neurel event which an orgenism‘vill work to reproduce,,
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One example of such an event is that of electrical

stimulation of brain tissue (0lds & Milner, 1954). The
. , . \ ‘

phenomenon of rewarding electrical stinulation of the ~——_

" brain (ESB) ie demonstreble,by the implantation of a chronic

electrode into specific sites of the brain., Subsequently,

4

the subject 4s placed in an operant learning paradigm

‘N
- with- the operant response being reinforced by electrical

stimulation through the electrode. The typically high

rates of reeponding reported suggest that such stimulation

is positively reinforcing.  While the neurochemical basis

A

of this behavior has not been conclusively established, the

existing evidence suggests the involvement of the putative ’
. o \ * 1

'neurotransmitter‘substancei - the catecholamines (Ca).

\

, The known brain catecholamines are norepinephrinef(NEf

and its precursor, dopaming (DA). Evidence exists thcn

euggests that both support sélf-stimulation (ss). t

Much of the evidence supporting NE as the transmitter
substance involved in 8S' has come from Stein and various
collaboratore. Wiee &’Stein (1969) implanted electrodes in '
the LH of rats and efter recovery, trained them:to levere\
press for ESB, They then injected the animals with DBH
inhibitors, blocking the final step in the biosynthesis of
NE. . Both of the inhibitors that they used (Disulfiram &
DEDTC) reduced responding to 1esa than 20\ of control level

ubsequent intraventricular infusions of NE reversﬁd this

' behaxioral suppression to a large extent, within sevoral

Stein & Wise (1969) implanted electrodes in both,
amygdaloid and lateral hypothalamic qited and puch-pull

4

L]
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- cannulae downstream from the electrodes. Aftef training rats
to self-stimulate, they injected radioadtive NE .tracer into

the lateral ventricle, then measured the level of

radioactivity in the perfusete obteined via the pueh—pull_

cannulaJ They found an increase in the amount-of

P
radioactivity during rewarding ESB, while non-rewarding ESB

produced no such increment. They concluded that the release

of NE from LH sites is at leaet partially reeponsib e for

f'. - ‘the rewarding aspect of ESB in these loci. Further\ upport

» ~

,of,rat brains. The cell bodies in the locus coeruleue were
shown By Ungerstedt (1971) to be almost exélusively

noradrenergic and are thought' to ‘be the source of the d rsal
[

noradrenergic bundle which runs through the LH. Attempts

to implicate another monoemine, serotonin QS-HTf in eelf—

stimulation ‘hate produced reeults which are less‘clear than

those obtained with the catecholamine menipulations. o
Poechel & Ninteman (1963) have argued that NE ie the A
neurotrensmittef involved in SS, of tne lateral nypotnalgmue;
! After implanting electrodes in this area of rat brains, ,
they allOWed the animals time to recover, then trained them
‘to- lever-préss for ESB. wnen the'animale achievedlreliablq,
.rates of this behevior. they were injected with variou$ {{
monoamine oxydase inhibitors (MAol) | amine oxydase o
- is, cne of the ensymee eeeential to the biodegradation\ot CA.: .
Inhibition qf this engyme therefore functionally inhibita

this biodegradation. ‘ so interfering with the !




synthesis-degradation balance of CA, the levels of

c;techolamines are increased . Poachel & Nikteman
s . . demonetrated greatly enhanced ss‘#atee and concluded that,
€ 5 since NE had been shown to be -associated with “excitatory-

' functioning, end since the LH is an area rich in NE, the

ing was due to increased levels of

o increased rate of‘respo

NE.

)

. \ . 4
Lippa, Antelman Fisher & Canfield 61973) attempted to

delineate the neurochemistry of ss at/iaterel hypothalamic
. sitds. They reported that rets who were chronically
depleted of 908, of brain NE fully recovered baseline ss -

*

4 o ' rates within seven deye. These depletions were accomplished s

wo by means of intracranial administretion of 6~hydroxydopamine

! ' \-

(6-OHDA). Since it could be ergued thet only 10% of brain
, NE is necessary to support SS,behavior, they §ubsequeqtly :
administered phen;olamine, an'adrenergic receptor blocking ’
egent. This procedure further rednced functional utiliz-
stion of NE. Thie treatment had no effect on animels whq hed

recovered their pre~6—OHDA rates of responding. To - .3

investigete this guestion further, they ran a second’ experimsnt
.Which examined the effecte on SS@rates of 1)’ pkentolamine, ' |1
2) heloperidol - a dopamine receptor blocker, and 3) FLA—63 -
an inhibitor of dopamine—beta-hydroxylese (DBH), the rate~ -
.limiting enzyme in the uonversion of dopamine to norepinephrine.

While neither of £he NE manipulations had a significant

. effect on 88, response rates in the dopamine—blockeded

. ' group. were reduced‘to 46% of mean ss rate for the ﬁhrd;\3;§I\~

0 LAV

| B preceding administration of the glruqn.. L < -

r
3’

-
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‘fetus: and 3) in man, intracranial_gelf-stimulatioh of such

Cooper, Cott, & Breese (1974) also produced cgmpellinq B

_evidence for the involvement of DA‘in SS elicited from

sites in the LH. Using'6~OHDA, in conjunction .with various
other pharmacological agents, they reduced brain NE' content ‘
in rats‘by 90% élth no significant changes in ss reapoﬁding.i
Response decrements of 46% were seen however*in animals

whose‘bhhin DA was reduced,by 708, It should‘be«noted that,

' " aven in tneseQAnimais, responding3returned.to normel within

one Qee&vof trearment. Finally, German and Bowden (1974),

i

in an extensive review, ccncluded that, "l)‘intrecranial

"{""

self—stimulation exists #n numerous species from fish to'

men, 2) the brain areas supporting intracranial self-

‘stimulation are similar across species and would appear to

correspond to CA systems -as mapped ih the rat dnd human v

'
»

areas‘as the ‘septal area and the caudate nucleus is

accompaniegd by pieasurable.responses, and those areas

contain portions of CA systems,” ' g
Réan/g% g that drug’ self—administration and ss espondinq

are both subserved by the same neurcchemical syste

' GYer-pressing. Once stable responding had be esteblished, i
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: ) ':'\ (aMpT):on this gehaviér. aMpT inhibits tyrosine hydroxylaeeo
| * the rate-limiting enzyme in the biosynthesis of Cca,. thereby
reducing CA 1evels. This treatment completely euppressed L
. self-administration ﬁehevior, however when administration
‘fo&;a of gypﬂ was discontinued, self-administration responding
returned to its pre-treatment level. While this study does

'not clearly demonstrate which of the catec lamines wes
critical in producing the results, Neff & éoste (1966) have
demonstrated that aMpT reduces brain dopamine earlier and
more dramatically than' brain NE, Coupled with . the report
that Iesions aimed at mainiy dopaminergic pa;?ways,rerl
~ - produce the effects of’aMpT on morpnine selfeadministration'
iq . (Kerr & Pozuelo, 1971), khese authors: favor a hypothesis

- involving dopamine.z

Giick Zimmerberg, & dharep il973)vinvestigated the |
effect of aMpT administration on initial liability to ]
.consume oral morphine solution by rats. Beginning three

days before morphine wee made available as the only eource
of f}uid,-a regimen of two daily aMpT injectione wés begun.’
' A control group received ‘saline injections. While the
,; _!,,groups showed no difference in water consumption, morphine
intake was signifioantly reduced for the aMpT treatment S
, group throughout the nine days that\it was’ availablp wo
. eliminate the possibility thet the results were due to
- A ;Zgustatory fectbre, a sinilaxr exberiment was run with en- _' ﬁ o
. , equiavereive eolution of quinine baing subetituted for -
~ L ‘morphine. They tound no ditterence in consumption ot the
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solution, both the eham-opereted and the doreally lelioned ' ,

‘lesions were shown, & poeteriori, to be 1ocated in the area ‘

s oSBT PO T VO Y r
.

v o

". quinine by the two groups.' T .

Schwartz & Marchok (1974) investigated the neurochemical

xsubetrate of morphine reward using the Y-maze procedure

ldescribed by Beach (1957). Like Beach, they found that

morphine injections’ associated with the initially on-

preferred goal—box reversed thie preference.' However, they

,also f und that groups treated with aMpT, 6-QHDA, or
?

halcperidol dia not show.the ravereal of preference. .
Depleting only NE; by using a DBH 'inhibitor (DEDTC) had no
appregiable effect. They concluded that interference with -

; dopamine activity reduced the behaviorelly reinforcing . .

effects of: morphine« - ,
"Amit, COrcoren, Amir, & Urca {1973) inﬁeetigated the’
effect of two-stage, bilaterel hypothalamic feeions on oral
intake of morphine aolution by rats. Onelweek efter
induction of the second stage of the leeione, the animals
received an ascending series of morphine injections thcn
lagted for eixteen\deys. Beginning on.the,dey of the lentﬁybﬁ_i““~m
injection, the animals were presented with a morphine_ "' ~\\\\ '

solution as their Qnly source‘of fluid for five days.

,.While ‘those animals who had leeione in the vehtral portion

of the. LH demonstrated almost totel reluctance\to drink the

——

groups‘drank. Since the animals lhowed no reluctance to

'Adrink a quinine solution, it was concluded that.taete was
v “not the determining factor. rurther, nince the ventral

N

¢
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concluded that interruption of these fibers blocked the

, testing session, the total responses of the aMpT group were e,
-significentiy"less than those ‘of the saline group. In order
'to ensure that the .result .of this experiment'nere not due

experiment in, vhich rats were trained to perform a lever-

injections of aMpT, while the other grou§¥was injected with

'_from‘the organism, the animuls were tested several deys

later for re~-acquisition of the levér-press response, using.

properties ot.s‘conditioned reinforcer for the saline

through which cetecholaminergicvfibers pass, the authors
reinforcihg efficacy of morphine. ’ Q
Davis & Smith (1973) studied the effect of aMpT on the

reinforcing properties of morphine in rats. After. teaching . g
rats to le&er—prees for intravenous infusials of morphine at

a low dose, the responee was extinguished. The animels were
then divided into two groups, ‘one ‘of - ﬁhich received

injections of aMpT, the .other received injections of seline.

The rats were then reintroduced into the.operant chamber and

tested for re—acquisition of the response. During this

—~—

to motor debilitstion, the same authors ran a second
press response. cFollowing thisfﬁpne group received

saline. Both groups were then subjected to 100 non-
contingent pairing/Pof a buzzer with intrevenous infusions

of morphine. To ensure that the drugs had been elimin&ted

» D . -
both saline infusions and the buzzer as reinforcers. IIt

wns reasonad that if the aMpT had blockéd the reinforcing , *i

propertise of morphine, the bu:zer would- have acquired the ,” .
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group, but not for ‘the aMpT group.. In fact, the saline
/
| “group did perform significantly better than: the aMpT group.
4 It is worth mentioning that Friedler, Bhergave, Quock,

. and Way (1972) have reported thet s-hydroxydopemine pre-

e AT R

" . treatment’ enhanced the morphine abatinence syndrome in rete,.

ee ‘measured by weight\;ggg\and withdrawal jumping. This
evidence ‘argues egeinst ‘the hypotheeis that CAw~depleted.
of the abetinence syndrome is amelioreted. 8-
Thet catecholamines and ethenol, or its primary
.metebolite, eceteldehyde, may interact in the CNS has been
etudied by.several inveetigatora; on the biochemical level.
‘Davis & Walsh (1970) have demonstrated in’ vitro that the
presence of ETOH or aoeteldehyde interféres witnutne, 7
metabolism of the\ca, .dopamine. This interference is
Icharacterized by the production of pherm*pologically active

" metabolites ‘called alkaloids. The authors argue that this
- ) . - - | . .

netabolic eberration’mey be; n fect, the.biocnemiéel'beeis

of physical dependence on a¥tohol. " "
Cohen & Collins (1970) elso offered biochemical
'1‘1 ’evidence of a reletionship between ETOH and ceteoholaminee.
B “They demonltrated, in adrenal ti-eue, the formation of
alkaloids from norepinephrine end eoeteldehyde. Since thee
alkaloids are structurelly eimiler to CA, the authore ‘
,:euggeet the’ poclibility ‘that they may function either as
relee trenlmittere or as CA.receptor blookers.

Amit & Stern (1972) heve hypotheeized that the

At

, anbgects volunterily reduce drug intake beceuee the eeverity

v

oo

t
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'de_velopment of ETOH preference by rats dnring 30 days of

. electrical stimulation of the LH may be due to increased

“’turnover of 'NE resulting from etimulaticn'of the m’eaial

forebrain bundle. More recently, sinclair (1974) has shown '
that, in both. acute and chronic conditions, oral intake of
ETQH by rats is reduced by injections of morphine. Since

water consumption 'is increased the effect is apparently .

. not due to disruption oﬁ the' £luid regulatory system.

Since the acute animals were clearly ndt dependent, thie
eliminates the possibility t;hat the analgesic action of
‘ morphine blocked the pro&ction of abstinence eymptome,
8o that the e animals could’ withdraw themselves from ETOH.
While the explanation of these results remains melear, a
relationship between the two druge is clearly demonstrated. '
- The accumulation of the above evidence suggests a
. possible role for catecﬁolm‘ﬁin@s in: the neurochemical )
mediaticn of drug aelf-—adminietr‘ation behavior. The following
saet_of experimenta was designed to fﬁ?&her in'(reatiqate

*this role. '.l‘he first experiment examinel the eftect of

‘. permanent catecholamine depletiona on oral intake of morphine

’by rats. The second and third experimente examine the
eﬁf\acts of tranaitory functional depletion of CA on oral
intake‘of' Both-morphine. and ei-'.hano].. L

. ¥
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' Method
e——

! | Experiment ;\*\\ | o '
- | while severel‘techniques forvfﬁﬁétionelly aepletind“CAf
-are nvaileble (electrolytic lesions, redio-frequency leeione,
enzyme inhibition, receptor bloéktng, edminietration of - z‘
6~OHDA) , ‘the edministretion of G-OHDA offers gome advantages -
' which the others do nﬁt Phermaoologic egents, injected .
E : o syetemioally, producemﬁhenges in peripheral a&renergic 'ﬁl “
functioning as well as the intended CNS altérationa. Due
? . to‘the proliferation of edreneggic nerve terminals in the
! brein, it is vlrtually imposaihleuto eliminate a renergic
ﬁgnctioning in the CNS uling electrolytic or radio~- -

ftequency leaione. 6-OHDA,(hqwever, appears to have a

selective neurotoxic effect on CA-containing nerve ter?ieale
“ in the brain (Ungerstedt, 1968) . Although the mechanism
whereby 6-0HDA prodegés deatruotion of nerve endinge and “
'resulting axonal degeneration. of CA-conteining neurons is
. l_ “unknown,,it has been shown to have no effect on brain levels
af other monoemines (Uretsky & Ivetson, is%o}. It'hae~eleo~ -
7 been shown thettdopemlne-conteinieg neurons are more . |
A resietantlto the ef{eote than are norepinephgiﬁe—containlnq ‘
o ‘eeuroh (Uretaky‘&"tvertah, l970;{8reese & Trdylor, 1970).
Finally, the effectn of G-OHDA are long-lesting; the
duration of the depletione havingzeen determined to be at -
© least 78 days (Breese & Traylor, 1970} L e
It ia worth empha-izing that :ecently, ‘several -
investigators have . criticized this technique'und reported

) damage to non-CA oonteinlnq tialue hw this neurotoxin

: f
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. handled briefly by the experiméntor each day. On the fifth

; day, a chronic indwelling stainl?ss ateel cannula was

"The stereotaxic .coordinates were l 5 mm, lateral to the ?é@

~'infua:lcn'xe according to the following program.
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(H.C. Fibiger, personal communication) . , | - .

Twenty-ffye male Hooded rats were obtained from

'_Canadian Breeding Farma Limited . Upon arrival th@ weighta

A &

'of the animals were recorded as ranging from 250 g. to 300 g.
'The animals were houeed individually in stainlese eteel '

'cages, with Purina dry lab chow available ad 1ibitum.

The subjects were allowed four days during which they were - ~

_—

stereotactically implanted in ‘the lateral ventricle of each
animal. The‘canpulae were constructed of 22-gauge stainless
steel tubing; the upper portion of which was empedded’in

plastic. 'The élaetic was threéaded to allow the attachment ,

of either dummy inner cannulae or inner infusion cannulae.

mid-saggital suture, l 0 mm, posterier to bregma, and 3. 0 R

_ mm, ventral tb ‘the inferior skull surface. Surgery was

performed under sodium,pentobarhital (50 mg. kg. ) and ‘
chloral hydrate (300 mg.'kg.-%) anasthesia. As determined

'by the surgery schedule, animals were allowed a[minimum of»

seven days|to recover.~ During the. recovery period, they
were handled briefly each day.‘"On the aeventh and eighth ':a
poet-surgery days, the animale received intraVentriculam

3
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Gaoupﬁ_ " DOSE OF 6-OHDA  VOLUME & VEHICLE o
1 (h-s), - ’:'350‘pg.‘ 10 pl. of 0. 1% ascorbic acid - o
II (n=4) 350 pg. 10 pl. of 0.18 ascorbic acid
III (n=5) 350 pg. 10‘p1 of 0. 1% ascorbic acid
IV (n=5) e - 10.u1. of 0.1% ascorbic .acid
v (n-S) - 250 _pg;‘ o 10 )il. of 0.1% aecorl:ic acid

- The 6~OHDA was given in the form of hydrochloride . N
salt and ‘all doses are calculated as this salt of the drug.’
,.Doses in the .above table refer to. each of two infusions. '
Infusions were delivered in 30 seconds through a 28-gauge o
inner cennula. The G-OHDA solution was mixed just prior
to the infusion and was delivered from a B-D numberef

glsss syringe via an infusion pump Following the first

infusion, the following fluids: were made available to the
\\subjects in a forced choice condition. Groups’ I IV, and V

4

received a solution of morphine hydrochloride in ‘tap Water‘,
. {0.5 mg. ml.. ), while Group II received tap water and I

. Group III was presented with a solution of quinine sulphate

! in tap water| (0.25 mg. ml.. “ly. an ‘fluids were. presented

" in standard d pe glsss Richter tubes. Fluid intake was

’ meesured dai}y for five consecutive days prior to the first

infusien and £or five consecutive days thereafter._ f

T

' N B N ’i.
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Exgeriment 2

%f . e Thirty~two male Hooded rats were obtained from Canadian

% ' Breeding Fafms Limited. The animals were housed individually
in stainless steel :cages with Purina dry lab, chow available
d libitum. The subjects Were allowed one week during which

. -Qﬁ they were handled briefly by the experimentor each day.

- P ‘At the end of this period, the range of the subjects' weight~—*j;——~—w
‘ - was between 350 g and 400 g. To establish a bsseline of .
; o “fluia consumption, water ntake was then measured for five

& L days. All subjects ‘had continugl.access to water which-was
presented in Richter tubes. Following this period, a 0.05%
: morphine solution was subﬁfituted for ﬁap water and morphine -

. intake was recorded for foufteen‘days, At the end of this

.
3

G

~period, subjects who were not consuming an amoun equal to
~ i )

fup L .
s e or in excess of their>daily H,0 baseline intake were omitted

e o e oo wesa

from the experiment.. The remaining animals were randomiy

v

3 M

IR AT

‘distributed into,four groups . .

QAL

s Group I (n=4) received inﬁraperitoneal (IP) injections
-1

ol

BN of FLA-63 (20 mg. kg. ). The FLA—GB was dissolved in acetic: \'
I " acid, then bufferred to pH 7.00 with tricine.‘ FLA-63 is

an inhibitor'of dopamine-beta-hydroxylase, which is the N

' ‘rate limiting enzyme in the converSion .Of dopamine to nor-

epinephrine. Administration of low to moderate doses//é this

J A

compound results in temporarily decreased lavels of NE,' .J' : .

whilp DA remains unaffected. Group II (n-7)"received
injections of halopexidol . ‘§ mg. kg. }). The haloperidol e ;

.8 {

- ,3'\'7 was 9Btained in injectable form-and¢measurement'showed the o 1
Co ﬁh to be 7.80. This compound is known to temporarily block., . ,1
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DA receptors and thereby’ functionelly deplete dopamine.

l)‘

Due to the rapid metabolism and elimination of. this compound .

‘Group III (n=6) received injections of RO4- 4602 (400 mg. kg.

uin the organism, subjects in this group were injected twice

daily at twelve hour intervals. Th ‘drug was. dissolved in

"‘“‘““"‘r—ﬁinger 5- solution and the pH was ve ified at 7.00.

RO4-4602 is an inhibitor of dopa de arboxylase,7tne~;;tezﬁﬁ“*‘¥fﬁ““““%

: limiting enzyme in the conversion of\ dopa to dopemine. '

' Administration of'this compcund resulits in temporarily
decreased levels of brain DA, with no {known effect on
other CA. Group Iv (n=5) received daily IP injections of
acetic acid which was bufferred to pﬁ 7.00 with tricine.

A sufficient‘amount of Ringer's solution was added to equate

- ) . . i . ! .
the- injection volume—of—this—group to that of the other,
three groups. ' ' )

{ -
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Experiment 3

1]

. *hs well as examining the effects of catecholamine

manipulations on ETOH eelf-administration this experiment

* was designed to probe another queetion. Disulfiram is used

as an anti- alcoholic agent in humans. It is known to inhibit

both d0pam1ne-beta-hydroxylase -and aldehyde dehydrogenase.

"“M—Tﬁé relative contributionof— the-inh&bitionfof each .of these

substences to the depression in alcohol intake is’unknown.\
Experiment 3 was éesigned to explore this question by
inhibiting a) dopamine-beta—hyézoxylase, b) aidehyde
dehydrogenase, c)‘both“of theee enzymes in rats~who were - , _
already consnming substantial amounts-of'ETOH.,‘ |

Forty male Wister rats were obtained from Canadian

Breeding Farms Limited.. The animals were approximately 90

day8~old."ﬁpon arrival, the animals were housed individually

\ ‘ .

in stainless steel cages with Purina dry lab chow available

ad libitum.. The subjects were allowed four days during

;whichlthey were handled briéfly by the experimentor each
" day. Beginning on the fifth day, the subjects were screened

* " .for individual concentrations of ETOH by giving them a free

4

choice between ascending concentrations of ETOH end tap water.

’

. bey

The free choice situation was presented’on*’IfernatE“days

On non-alcohol days, subjects were ‘presented with two tubes

containing tap water. all fluids were presented in Richter
tubes. All subjects were initielly presented with a choice
een tap water end a 3t (v/v) ETOH solution. Suhsequent

increments were of 2%. If an animal consumed more than 3 mls.

| o: the ETOH soiution, the concentration'of the ETOH solutitn

P
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b _ was'increasedlby 2% for'pfg;entation on the next alcohol day.«'
When an animal consumed less‘than 3 nic.'of‘ETOH solution- ~
for three consecutive alcohol days, this concentration was ,
_ then maintained for that subject in the free choice situation.
The. highest ETOH concentrntion used was 30% (v/v).
When individuyl ETOH concentrations had been determinoo for

! ‘ “;Ii*;nimals, alternate- -day presentation was continued for tworrv“rw*ﬁ‘,
‘ - wemaks prior to treatmént. ) o : _ ’ -
_ The animals were then randomly divided into four groupc
(hnlO) and each group received a series of five IP injections.
. o _'All injections took place on alcohol days. Gronp I sreceived
F injeotions of Disulfiram (25 mg. kg.'}) This compound was

Sl ' diasolved in Ringer 8 golution. Disulfiram is a commonly

\\\ : iaedranti-alcoholic agent. It is thought to produce no : ¥

noticeable behavioral effects except when administered in

% , | conjunction with ETOH. In such absitnation,'the inhibitory

_action of Disulfiram on the enzyme} aldehyde dehydrogenase, )

! causes an accululation of acetaldehYde; In humnns, this
accumulation resulté in an acute period (30 ‘min.) of extreme

. physical'illnesc.\hbisulfiram'is also known to inhibit DBH.

. Group II received injectiona of FLA-63 (17 5 mg.‘Fgu l)., ' 7'

FLA-63 is a DBH inhibitor which does not produc the dramatic e
’aelevations in blood acetaldehyde which are seen after v

Disulfiram adminiatration (K. Lindros, personal communication, T ’

]

'1975) FLA—63 was prepared for injection as in Experiment 2.
. Group IIX received injections of haloperidol (l ng. PRI R

This compound was obtained ‘in injectable form. Group Iv

“4. Temposii |

, raomived injeotions of Tempolil (25 mng. kg.




‘ ie an anti—alcoholic agent which is known to. inhibit
aldehyde dehydrogenase. It has no knovm effect on DBH.
The, Temposil was dissolved in Ringer s solution. the PH
(of all solutions was verified at 7200 prior to injection. ’
' . - The volume of all injections was 1l cc. per kg. ‘bf the SS -
’ : body weight. . g * T : '
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‘ A . . .
_ R * Results
. " k A "n :f: ‘ ; X N .
.Experiment 1l - ! . L .
' A *Figure I shows the mean intake of th‘L various solutioxis

of each of the groups over. the five-day post-infusion period.

The intake patterns of the various groups appear] to be -

substantia/lly different, however, closer 1nspection reveals

~—— - that the crucial treatment comparison, Group I, which received

e ) ' 6 OHDA vs Group IV, which receiVed ascorbic acid yields no

significant difference (Kruskal-Wallis H=1.32, pY.05).

)

‘. .. I other words, the fact that less morphine was consumed
) than either quinine or water cannot be attributed to
catecholamine depletion caused by infustﬁn of 6~-QHDA.
e . The fact that in Group II, which received 6-OHDA, - no o

significant diffeience (Wilcoxon T=l. 5, py .05) exists

{
between’ nzo intake 'for thekfive days prior to mm
ffive days post-infusion indicates that the 6-OHDA ‘trea.tme'nt' o

did not ha’ve a generalized depressant effect '.onh fluid intake.

. s
. - ’ »
- . . v - ~ . i)
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. ) . .
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Expe,riment 2 . o .

Figure II shows the mean intake of morphine solution
of each of the groups over the five-day injection period, .
' calculated as a per cent of mean intake for the’ five-&ay‘
| pre-injection baseline beriod. A Krﬁskal-Wallis one-way
' analysis of variance by ranks indicates a significant
""-—wa%w—c}ifﬂference_between,_grqus _(H=8.69, p ( 05). I.ooking at the

. differences ‘between individual groups, a significant - n

’
%

difference was found between Group I (FLA-—63) and Group v

(ssline) [(H=6.8,"p ¢ +05), and between Group II (Ro4-4602)

and Group IV (saline) (H=4.81, p(.05). No significant':
differ&nce was seen between Group II (R04 4602) and Group I
O'LA-GB) (H=, 01, p > .05) There was ‘a significant difference

4

between the two dopsmine treatment groups, Group II

. (RO4-4602) vs. Group III (Haloperidol) (H=3.93,7p (ﬁiS‘)%
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Experiment 3 ' S ' :

. ‘ 5

.Figure-'III shows the mean fluid"intake)of each of the
.- group; over the five injection days,‘ calculated as a per
cent of mean fluid intake for the five-—day pre-—injection J
baseline period All scores reflect alcohol as a per cent
of total fluid intqke for the twenty-four hour period. .
' A Kruskal-Wa‘.'ﬂis one-—way analysis of- variance by ranks-- - l,ﬂ_!__;f B
. ' indicated-a significant difference between groups (H-l4 9, - o
‘p { .05) . Comparisons between pairs of groxﬂa shows a < |
'+ signi¥icant difference hetween'GrouP % (Disulfiram) and L
| Group IV (Temposil) (H=3.1, .p ¢ .05) as well as/between Group
I,,(Disulfi'rax.ny)' and Group II (FLA-63) (H=5.8, p ¢.05). . ‘

No eigni‘fican’t difference was found between Group III

«

“ (Haloperidol) and Group II (FLA-63) (H=2,5, p >,05).
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Discussion

Experiment 1 | : |

The results of experiment 1 are inconclusive in
the small\amcunts of morphine ifgested cannot be definitively
attributed to cetecholemine depletion. This is so since
.there was no’ significant difference’ between the morphine | {

consumption of the GTOHDA treated Group I and that of

N
~

% ; ! ~.‘i * Group IV, which was- treated with the Vehicle. ‘Eivéh such'

. previous results as those of Pozuelo & Kerr (1972) end

5 . C Glick, zimmerherg, & Charap (1973), the lack of effect in

: . the present experiment is difficult to understand. These

results nignt“be interpreted “to mean eitheril) tnet central

5 adninistration of GfOH?A has no effect on morph%ne intake,lt
or 2). that central edministration of a .0L% ascorbic acid

~selution—a££ects_mcrphine_intake_in_a_ﬂinﬂleg;mgnnel,to
that of 6-OHDA. One of the problems associated with the

uae of G-OHDA is that it 'is rapidly oxydized upon contact o SV

< ERERRL » Libidasd
¢
<

A

with air and therefore muat be administered in an ascorbic 5.

T

acia solution in order to retard oxydation. This requires

the edministretion of a aolution with a pH vSlue of ‘
g oapproximately 1.8, Wherees the compound hae been extensively
uged“gngAits epecific effecte on CA are well—established,

effecte of eecorbic acid which are unrelated to CA are not
R kncwn éue to the fact that,Group II, who received the ) _-f.
o G-OHDA in the escorbic acid vehicle, did not’ elter its o
‘ veter conuumption during the treatment period, it can. be .
e TN .peeumed that neither eubetegce createe a depreqpant etfect i ﬂ: f

' Fon fluid-intake. at leaet for the dcee lévels enployed in

.......
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the' pfesg;nt atudy 4

An alternate. way of testing the catecholamine-morphine '

.hypothesis would have been to present the morphine groups
'(Sith the drug for several da.ya before t:he 6-OHDA treatment

and thus obtain a pre-treatment baseline 1e¥1e1 of morphine

" intake. In this way, post-treatment cons pt:.on of the

7drug could have been measured: aga.inst basefline int#e.

ThJ.s paradigm was conaidered and rejec due to the results

of Amit, Corcoran, Ami;;y, & Urca (1973) which suggests
dmihistration

4

differentielly in drqg-naive eubjects and s(ib‘je‘ctgﬂ who

that neural manipulations affect drug sel

have  had prior drug experience. o
- Therefore, -one is left to considexr the possibility

that CA depletion induced by central administration of

V4

6~OHDA has no effect on oral- consmptW

rate, or that non-catecholamine related damage produced by

central admin‘lstration of a highly acid solution depreases '
1

L)

morphine intake.. C
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* - _E_:merimentz;' ‘ o o ]
While there 18 ample evidence suggesting that cat- Ca
) echolaminee are involved . in druq “;elf‘-administration,
evidence concerning: specificity of function between |
’dopamine and norepinephrine has been much more difficuljt
to produce'.'. The gsource of this difficulty is unclear ‘since
existing technolocy 1acka the' refinement necessary l‘to
," . - ensure e'iscrete manipulatious."‘i’enitanent lesioning "
‘techni'ques (ele;étrolytic,' radio-frequency', 6—-OHDA) are:
known to produce damage which is non-specific to ‘
catecholamines, and methods of pharmadological intervent n
-have not yet. demonetrated the capability to yhol]‘y and

discretely affect only one of the catecholamines. As in

. other relatively unexplored fields, technological advances -

M—__.k ____create sometimes the impetus for new reseerch,end at other

times, negate g previous findings. Such is the case WiW

P 6-0HDA, which was initially thought to be CA-specific.

f’ Further inveetigation and technological refinement has

shown that this is not the case (e. qg. Hokfelt & Ungerstedt,

1973).. The above difficulties are compounded by the

phenomenon of functional redundamcy in the’ CNS. The

rcportion of any discrete physical area ‘or neurochemical

’ system which is necessary to support specific peha

"1 remains unknewn. A technique of CA manipulation which has

N | . recently beceﬁe widely used is that employed in’ the present - ’
B study - onzyme inhibition. The results of the present A ‘

d ) ' N - study support the thesis that CA are. involved in drug self-' : , p

0?" - L administration. in that Groupa 1. (rm-ss) and 'IX (304-4602) o




: both consumed significantly less morphine that Group Iv

(saline). However, investigation of CA specificity was o S

o e i g S et e

- . ' unsucceesfﬁl'in that there was np significant difference

.. in the amounts of morphine'consumed‘hy'Groups I.and IIX.

R A

Inhibition of both dopamime and norepinephrine synthesis

'

: , ﬂ' reduced morphine intake. However, since there is no

A - SR

'difference in the amount of reduction'seen in the. two groups,

this experiment does not illuminate which, if either of

P A

these two catecholamines, is primarily involved in the .

3 j_.‘w; TR,
P

. ] mediation of morphine self—administration. Group III, which

A

was treated w1th Haloperidol, consumed significantly :
. ‘ TN
‘ less of the drug that either of’ the groups treated with .

e

enzyme inhibitors. It had been assumed that, since both

Haloperidol and RO4—4602 act as.. functional depletors of

< ’

dopamine, the resuilts. of Groups II and III would t differ

1

significantly. The difference which was found could be

interpreted to ‘mean thet, at the dosages used, Haloperidol ' ;

O
AR

B

i A was ‘a more effdctiveTfunctional~depletor than R0474602, ‘o
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Egperiment 3 ) (

'Once again, the results of Experiment 3 support the
notion that CA.are dnvolved in-drug sel\ﬁudministretion.
‘One of the'purposes'of this efperiment was'to’inveeiigate
'the'relative,efficacy of DBH-inhibition and aldehyde
.dehydrogenase inhinition as anti—alcoholic menipulations.
Tne,results of the present étudy support the'hypotnesié
that inhibition of DBH is a more potent method of
reducing ETOH 1ntake than is aldehyde dehydrogenaee
inhibitlon., Group I, which was treated with Disulfiram, '
reduced ite ETOH intake significantly more than did Group

\

Iv, Which was treated with‘Temposil. Both of these s
substances are commonly used in the treatment of human
alcoholics. Disulfiram is known to inhibit both of the'

above enzymes, whereas current literature indicates that

Temposil inhibits only aldehyde dehydrogenase. Group 11,
which was treated with FLAr63, reduced ite ETOH consumption
signiﬁicantly more than did Group I, the Disulfiram group.
FLA-63 is an experimental compound which was developed as? .
‘e DBH inhibitor. It seems reasonable QB assume that the |
. reeults\ebtainea from this group are due to innibition of
DBH. There was no significant difference between the group

functionally depleted of dopamine and the group functionally

‘depleted of nbrzpinephrine. Somewhat“parallel to- the

'1teaults observed with morphine in Experiment 2, the reeults

of the present study with ETOH .do not support the idea of -
catecholamine Specificty as regards drug self-d&ministration..
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" General Discussion

Although the results of Experiment 'l are inconclusive, '

the results of Experiments 2 and 3 sefke to confirm the . .

- hypothesis that catecholamines are'inyolvedhin the self--

administration of morphine and ethanol.‘ In both of these
rexperiments, the reductionseiu drug intake evidenced by eil
of the CA-treated groups were signifieentif greater‘tham the
'neductions seen in the control groups. This is taken as a
suggestion that reducing the évailability of catecholamines
reduces the rexnforclng propertles of both of these drugs.
These results are substantlally in agreement with those of

¥ ]
Davis & Smith (1973), who found - that administration of.aMpT

; blocked the efficacy of morphine as a reinforcer of an operant

.response. Glick et. al. (1973). found that aMpT reduced oral

intake of morphine in rats and ‘Pozuelo & Kerr (1972). reported "
that this same compound suppressed intravenous gelf-'
gdministration of morpﬁine in monkeys. ‘Further, these results

may "be lnterpreted as concurrlng with those of Amit et. al.

- (1973), who found that lesions of ‘the LH substantially blocked

oral consumption of morphine in rats,
, An important feature which is lacking in the preaent

stud;eégls the verification of CA depletions by biochemical

, assaya. Allrcateoholamine manipulations were derived from

A

other studies in which the results ‘of these technigues were

veglfied. At the time that the present studies were‘inltiated;
f o \ . . , o :
such verificationlwas planned, however, technological,

bd

;difficulties did not permit this to be carried out. Theieford,

\}t should be emphaeized that CA depletiona in the present
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studies are assumed and hsve not been verified as ,such.
o There were two major purposes to this investigation. T ;
The first was toffurther illuminate the role of catecholamines
in drug self-administration in non-dependent subjects. o 5
The second was to attempt'to'delineate some specificity of " ) %
'catecholaminergic functioning underlying drug‘self— - ) . ,‘g
‘administration: It was speculated that the results of this - ;
: . ‘investigation’ might support the notioén that one of these §
neurotransmitters is more criticdlly involved in drug self- .?i
= ’P administration than the other or,that selfhsdministration of
certain;drugs might.be'subserved by one of the catecholamines °
while self-administration of other compounds is, subserved
by the other CA. The.results of these experiments do not,
— , in fact, provide any evidence to support these speculations.
Indeed the data from the present . study 1ndicate that !
tampering with éither dopamine or norepinephrine had 51milar
effects on self-administration of morphine or ethanol. This '
is not ‘offered as conclusive evidence of lack'of catecholamine
N J specificity. ‘s pointed out earlier, some of the compounds
used are in- the experimental stages of development, and even
Aas concerns those which are widely marketed, precise
phsrmacological effects are unknown. ;FLA~63 has been shown K ) ;
to ot only functionally deplete NE bue also to increase vi .
’ ;‘T;:L"’ - brain“levels of- DA, -although at higher doses than -those . used" e
A . 'here (Svensson, 1973). The precise effects of Temposil ont\
H . 1_3 CNS enzymes are unknown as are those of FLA—63 on liver . .

enzyme action., Pharmacologic,agents for neurochemical .

o - manipulation and techniquss for measuring the. effects of ;.




these agents are currently,being°degeloped. A major problem

seems to be that of synchronization of the various sciences.
Some of the questions that behavioral sciehtists are currently
1nterested in investigating, such as drug self-administration,
are not necessarily the priorities of other disciplines such -
as physiology and pharmacology. e l

‘The. most important contribution of the present studies
is. to add‘support to the notion that drugs are not self—
administered as an escape‘from‘punishment due to inadvertent
physical dependence. Such social factons as pPeer pressure.

.

or relief from stress are clearly not operating here. These

3

factors are often used to explafn the 1nitiation of drug

use among humans. Theﬁsubjects in Experiment g had nV/
pfeuious drug experience until the presentation of .morphine;..
therefore, they were clearly not drinking.nornhine due to"
physical dependence Previous data (Amit & Stern, 1971)
strongly suggest that the animals in Experiment 3 were not
physically dependent, yet they consumed ETOH»even with water

available. Thus, inqgoncurrence with Deneau et. al. (1969),

-t

LY

one sees that non—dependent -animals will initiate and maintain

self—administration of certain drugs. The present results,

" in concordance with others previously mentioned indicate

. that reducing the, availability of CA reduces the propensity

.to self—administer drugs. This suggestion is particularly
interesting in that other investigators‘have shown that
reducing CA“levels reduces the'liability to engage in
positively reinforcing behaviors such’ as self-stiqulation

(e.g. Cooper, Cott, & Breese. 1974) and sex (Cagqiula,

/‘
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telman, S.M., & Zigwond, M.J., 1973). The evidence

: ~ from the prééentrséudy and others suggests that it is
possible that organisms - self—administer drugs primarily
because this behavior is positively reinforcing. Should

-the accumulation oflevidence become suffiqient to warrant

genhral acceptance of this idea, a complehe restructuring

-

o of the problem aﬁd treatment of hunan’ drug use will be

This view of drug se}f-administration conoursg

A4

necessitated.

’  with results of studies of human drug users such aa that

.of Himmelsbach (1943), which indicates.that human heroin

e
.

users often.voluntartly undergo withdrawal tos reduce hercip

'y
i

e aae-
R LT, .

. tolerance for monetary reasons. o PRI
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