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As»eariy as'1925, Kolb concluded that, -at:

least in the initiai'stages, opiate-seeking'
behavior was a result of the euphoria or "positive
ﬁleasufe" derived from tﬁe drngs. There is some
experimental support for the notion that opiate

. 4

? v
drugs ‘are self- admlnistered for thelr p081t1ve

- 1

pharmacologlcal effects. A number of studles

-

have demonstrated morphine self:igmlnlstratlon
in non—dependent, naive animals. In one study,
Deneau, Yanagita and Seevers (1969) demonstrated

that naive monkeys would 1ever—press for
4

morphine 1njectlons.o Another-study (Stolerman

[

3 Kumar, 1970) showed that non-dependent rats

‘would orally self- admlnlster a morphine solution

’

but not a quinine solutlon whlch had similar .

¢
w

gustatory propertles. In yet another experiment
(Amit, Brown 3 Sklar, 1976) naive rats lever—ﬁ
pressed for injections of morphine directly into
.the lateral cerebral ventricle and when the
animals_ were chalienged with naloxone, no signs'

~of apstinence were ev1dent. In parallel to

the above, Woods and Schuster (1968) observed

f} -

' that when naive monkeys worked for intravenous

i .

morphlne, and the drug was subsequently removed,

no w1thdrawal symptoms were ohvious. From these
¢

‘ T
studies it may be conc¢luded that morphine «can act

. 'S N
*




-

14 .. . .
not in order to avoid withdrawal.

as a positive reinforcer. Furthermore the

pd

studies suggest that animals self-administer,
\ .

,

~morphiqe for the pd%itive phévmacological éffects,

~

Weeks anddeﬁlins\(lgsu)%_oﬁ the other hand,
. ' o
proposed that escape and avoidancde of withdrawal

subserved the acquiéition of op&ate~self—
administration behav%ér: ‘Tﬁ?s canclusion was
based on an experiment’ in which pbedepenaént~
rats (rats receiving a series of:nonjcontingent
morphiné.injectioqs) voluntarily self-injected
intrévenéus mprﬁhine by pressing a 1e0er;

When the dose of morphine for which the animals .

4

had been pressing was decreased, the daily

~

number of presses increased. Weeks and Collns
L2 .

(1964) argued that the animals increased -

tie nlimber of léver presses in order to escape

i

the abstinénge syndrome, however, their data
do noé pecessarily support the qonclusion that
avoidance of escape from withdr;wal was the basis
of opiate self—adminiéfrétion. oThe rats were
Rré-dependent arid therefore, would have had a
great deal of opportunity‘to learn about the
drug state pribr to learning a response enabling

the animals to receive the drug. Since learniing
~ ) A i

about the drug state did not progress

\J
-

-t 5




contiguously with learning the drug-seeking

behavior, the conclusion that :acquis‘ition' of

‘drug‘self-adminigtration is submerved by

esdape or avoidance of withdrawal is unwarrdnted.- ., -
° . L4 ' . N
On the other hand, one could argue that
o

S 0 avoidance of withdrawal, while not involved ..

.- in the acquisition-of drug sglf-administr'ation,'

will nevertheless maintain drug self-gdministration. *
/ ~

/

‘ ‘ I%hib notion, however, is also unlikely. Weéks N

and Collins (1964) failed to detect signs of

] . .

| ,abstinenée in any of the animals tested, even .
» & !

i S ' when the total daily morphine intake was less

| than 1/60 of -that which the’animal had been

previously self-inje‘cting. In another ¢

experiment, Khavari and Risner (1973) demonstrated
8 , » ) ) -
that pre-dependent rats:that failed to maintain

.

o, ,consumpt.ion of morphine-adulterated food,

"exhibited signs of withdrawal. If drive ;S
T reduction was critical for drug self-administration,

¥ . G ,

/ one w0u1d§expec~t the rats to readily consume

N

the morphine-adulterated food in order to
relieve withdrawal symptoms. Thus, it is .
éoncgivablé that avoidance ‘of withdr'awal'may play.

\ . no role in-opiate self-administration.

[
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"in Weeks' and Collins' (196u) experiment may.

were injected with a relatively low dose.of :

Alternatively, it.is possible that the animals

.

1 ] -
have been self-injecting the morphine for its
* ’ ¢ A .

oL . : e . . . )
positive properties. Thus it is possilbe that

when: the unit dose of morphine wasm lowered
. 7 »

in Weeks' and Collins' study (1964), the

' - * . \‘

increased number of lever-presses observed.

(Y

was required in order for an animal to obtain
(4

a'given level of morphine's positive effects/

In this way the morphine could have positively °

. . .
reinforced thé bar-=pressing responses.

Another intriguing property bf'mgrphine is
its ability to broduce a conditioned tasté //// ’ N
aversion (CTA). In an experiment conducted by

4

Cappell, LeBlanc and Endrenyi (1973), rats

morphine (less than 10 mg/kg, intraperitoneally~-(

. .
i.p.)-after exposure to a novel sa&charin

solution. They »found that upon subsequent

— *

présentation of the saccharin splutioﬁ,.the

. d [ - - : .
intake of saccharin decreased significantly. This

N

CTA’phenomenon has also been demonstrated with

a variety of other drugs including lithium o

chloride (LiCl) (G&rcia & Ervin, ‘ .

§
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- <the animals were détermined to be dependent.

* Endrenyi, 1613) and methyl-scopolamine .

. there was a degree of commonality between CTAs ' -

-

1968)," amphietanine (Cappell & LeBlanc, 1871),

chlordiazepoxide, ethanol (Cappell, LeBldnc &
(Berger, Wise & Stein, 1973) 'among many others.. ' N R0
Tbat.sdch‘a wide variety of drugs*can induce a CTA

is interesting in itself, however, of greater

interest is the fact that some of the drugs

. te o LY

. 4, te . . - .
mentioned are also self-administeréd even-at the

-

ldentlflcal dose &1th whlch a CTA is produced

(Cappell 5 LeBlanc, 1971). . ) N
! #n

A numbér of investigatorq\héVe used drug *
.« L N
pre-exposure paradigms in order to. explain the

nature of CTAS°produced by psychoactlve drugs
. In one of the earller of fhese studies, I%Blanc

and Cappell (1974) Rgg\exposed rats to elther

!
morphine or amphetamine a number’ of times wuntil

— »

.
They then paired an injection of either drug o

Y \

with saccharln and subsequently‘found that the

drug pre-gxposure blocked acqulsltlon of a CTA T . ™

produced® by the same drug. In' an additional
study, Cappell, LeBlanc and Herling (1975)
found that ‘amphetamine pre-eéxposure also-

attenuated a morphine-induced CTA indicatingithat L

- . '

v
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there seems to be -overlap between morphlne and . . I

S.1973). Similar results have been obtained By

-chlordiazepoxide prie-exposures failed to affect ' .

. to be -some dlfferences between CTAs induced by

Ty
induced by both merphine and amphetamine. If

morphine- and amphetamine-induced CTA awre

“
i

releted-one would expect morphineﬁpre~exposure
to at least attenuate .CTA induced by amphetamlne.'
Fn the exper;ment by Cappell et al. (1975),

however, morphine pre- osure failed ,to »t

-attenuate the amphet@gmine-CTA., It is possible that

morphine failee to attenuate the amphetamine-
CTA since the»inigiaf saccha;in int ke 5aee1ine

of the morphine pre-exposufe grou' as considerabiy . 3
lower’than that of,the\amphetaméne pre-exposure

‘ St
group, thereby confounding the results. Althougﬁ E

- . ~
®

amphetamlne, Cappell et al. (197%) found no efféects

@

“of chlordiazepoxide pre—ekposure on ‘either

-

amphetamine~ or mqrphine;CTAs. Unlike the latter

’

two drugs, chlordiazepoxide has not been
‘ -

demdnstrated to be,depéndehee-producing (Le ﬁain,

' . t

Gamzu (Note 1) in which rats receiving three pre- - ]

exposures of amphetamine or chlordfgéepoxide failed
- Go . 4
to exhibit a CTA to.the same drugs, however, the

7 w

3 , B , )
the CTA induced by amphetamine. Thhs, there seem

[y

dependence produ01ng drugs‘such as morphlne and

gmmphetamlne and a CTA induced by chlord;azepox1de\

a.Qrug with little or no dependence-producing

< (3] PR




properties. BT

Although the above studies héve-shoﬁﬁ that

pre;qxposure to various drugS\can’diffeﬁeﬁtiaily
?

affect CTAS, Braveman (1975) has argued that the °
agent to which the animals are pre-exposed is
¢

‘inconsequential in determining the strength of

aversion to the pairing drug, as long as the .pre-

exposure stimulus itself is capable of producing
. 3 .

a CTA. Bﬁaveman found that pre—e%posure of
.4
amphétamine or methylscopolamine, two drugs

¢

Qelieved to act on different systems (Berger, Wisé
&€ Stein, 1973);.attenuated the.QTA induced by the
other drug.- Closer insﬁect;oﬁ of Braveman's
results, howe&er,ﬂpoiﬁt to some qualitati&e
differences between the .two drugs. For instance,

with five drug pre-exposurés, methylscopolamine

attenuated an amphetaqiherCTA by a greater degree

]
L ¢

than the attenuating effect of amphetamine pre-
expésureléh a mefhylscopolamine—éTA. When pre-
exposure éonsigfed$of seven injections, methyl-
scopoiaminé almost_complgte}y blocked the
amphetamine;CTA“whereasdamphétamine‘produced no
significant effect on Fhe methylscopolamine-CTA.
Thus, although there is some qverlép be*twe‘en'\the\I

effects of these two qrhgs on ?TA, there also

o .

Y mhgriee i et el CNtan 1 % o
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! - seem to be differences between them. Berger et- al.

(1973) concluded that the CTA ind%ced by- amphetamine.
. . 0 ~ o : e
° . is mediated through different neural mechanisms o “
‘ . \ '
than that produced by .methylscopolamine since

amphetamine produced a ¢TA in rats wikh area.
. . . ' B o s
postrema lesions whereas methylscopolamine did not.

Claiming further support for his argument,

Braveman demonstrated that pre-exposure to stimuli f -

. -

. . as diyefse as Lic1, amphetamine, methylscopdlamine .

“ or turntable rotation all blocked a CTA induced by «¢

¢
turntable rotation. That,the above pre-exposure

l 1)
stimuli blocked a rotation-induced CTA, does not
discount the possibility that all of these stimuli

produced similar effqpts to those produced by
Q ' a

‘turntable rotation in causing a CTA. TFor example,.
\ .

rotation can conceivably produce vestibular and

.

gastrointestinal effects such as dizziness and
nausea, either °of which may be common to any of

+ . the chemical pre-exposure stimuli in producing a

T CTA. Thus, pre-exposure to any chemical

. .

stimulus with one or both properties could »

attenuate the rotationﬁinduéed CTA. Aside from

»

this possibility, interpretation of Braveman's

‘experiment is difficult for two reasons. Firstly;

o

the measurement used in the experiment may not .




- . i
. F -« . . M ’
4 . 'a

‘ have been adequate to demonstrate differences

between the pre-exposure stimuli. Braveman

I ‘measurea.whethér or not a fixed numbér of ’
stimulﬁs pre—eprsﬁre attenuated’ the rotation-

induced CTA. It would also be impprtant to

measure the number of stimulus.pre-exposures

required to attenuate the CTA. TFor example, it

.\‘ has been demonstrated that fenfluramine requires
: eight pre-exposures in order to block its own
J

CTA wherea§ only four amphetamine'pre-exposures

“ Y

are sufficient to abolish its own CTA (Goudie,

N

Taylor & Atherton, 1975), The number of pre-
. ! N ) ) -
. exposures used in Praveman's study (5 pre-, .
' T~ e exposures) hay have been more than adeqﬁate for
~ hd f

" .. all the stimuli to attenuate th@;rétation—

»

indyked CTA. ‘It is possible,'howevé%, that less

, thart five pve-g;posureé may have resulted in only

s
. \ certain of the stimuld attenuating the C’f%l With
, * N . , ‘ N
only one pre-exposure, only rofatiop pre-ekposure

- . itself may have .attenuated the CTA. Thus, the

pre-exposure siimuli may have been differentiated

i
-

on the basis of the number of pre-exposures
required to attenuate the rotation—inducig CTA.,
/ { )

A second problem with Braveman's (1975)

.,,,;.,:,;..ff‘ : .

f «
» " e Iy
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L . e : . . o
o study i%'a’failure to equate the various stimuli
in tépms of tﬁéir'owﬁ abiliﬁﬁeg to,producé a CTA;
~ For example, the dose of~Liél used may h@ve 
\ ."produced a stronger CTA than the dose of

amphetémipe used. If the dose of LiCl was lowered
so that it produced tﬁé same strength of CTA as

' did amphetamine, the ﬁ}Cl may not. have attenuated
the'rota?ionfinduced CTA to the same extent as

amphetamine. -
In suﬁmary, there’ are methodological 4 . o

‘ v difficulties with Braveman'k\(197§) experiments -
. B 1 . \ AN

v

x ) which hinder interpretation. Although one ¢annot .

: _ rule out that, in pre-exposure studies, the type

-
. -

of pre-exposure stimulus used is inconsequential *
-in determining whether or not a CTA induced by

anéfher stimulus is attenuated, the possibility

exists that there aré‘gualitative,diffebences
. 5
in the nature of CTAs induced by qﬁrious drugs.

There are CTA experiments which clearly .
illustrate differences between a variety of

L
drugs that produce CTAs - in particular

.

differences between positively\reinforcing drugs
) ,

L] .
and those which are not. For instance, a recent ¥
study demonqtfated that when morphine is infused
\
. . 1, o . :
vT=Ynto the left lateral cerebral Xgntrlcle, at

. T v

"




. L
‘produced a.CfA. The same routé of LiClL
admiﬁié%ratibn,\ﬁpweve;; faiieq foupfoduce'a'CTA
(Switzman, Sinyor & Amit, ﬁofe-Z). Thﬁs,ﬂit seems
as though there is a central component to the
morphine~CTA' whereas there may -be no central
invélvemen%‘in the LiCl1l-CTA. Mérbhiné has ﬂeen
shown to haveNpositively reinfércing properties
wheréas LiCl has been demonstrated 3 have'no A
positively relnfor01ng propertles (White, Sklar 8‘.
Amit, 1977). ThlS ‘together with the results of
. the experiment by Swit%man et al. indica “that
mechanisms underlylng CTAs 1ﬁauced by po:§¥1vély
reinforcing drugs are different from the mechanlsms
of CTAs produced éy drugs with no-pos%;lvely ‘
péinforéing effects.

" Experiments involving biochemical
maniphlationé have b;en conducted in erder to
further ﬁndqutand the mechanisms underlying CTA,
Roberts and.Fibigeﬁ (1&35) injected amphefamf e
or LiCl into rats treated wish\ﬁ-hydroxydop

‘ * “ 0
a neurotoxin that selectively destroys

-
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results suggest that CAs subserve the CTA ifduced
.
8, e o ,
by amphetamine, a self-administered drug,, whereas

the CTA induced by LiCl.

. ro. .

Sklar and Amit (19775

hofh self-.

+ T

administered and non-self-admini

inhibitor, which lowers brain CA levels, blocksgd
jCTAs induced by morphine and ethanol but did not _

affect LiCl- or A'THC-induced CTAs. -Sklar and AmitY

) aISO‘gxpléred the degree to which the specific CAs,

L]

.
~

N

\ .

\inii;zroduced by non-self—administifed dfugs.
In comtrast, Coussens, Crowder and Davis (1373)

doparfine (DA) and norepinephrine (NE) participate

in the mediation of CTA. Pimozide, a’DA receptor
blocker, eliminated both morphine qthanoi\

CTAs while CTAs induced by LiCl and A'THC were

4
unaffected. FLA-57, a dopamine~ B ~hydroxyldse
- v

inhibitor which loWers NE levels, blocked only. a *

,CTA produced by\@orphine. The invégtigators
épnclq@ed that, thle both DA and NE subserve
mofﬁbine@induéed CTA, only DA ﬁedi§tes CTA
induée@ by ETOH. These rééﬂits along witk thése
of Roberts and Fibiger suggést'théf CAs mediate

T
CTAs induced by self-administered drugs but not




: found that CA depletlons with AMPT enhancel

o

Pather ‘than attenuated a morphine~induced CTA.
¥

. The discrepancy between the results of Coussens et
B - _al. and those of Sklar and Amit (1977) are difficult

’ - I3 3 (‘\ » -
x( to explain, however, it 1sdcuqlous that the former P
‘group of investigators failed to produce a CTA | :

with an injection of 10 mg/kg of morphine in non- ™

\ pretreated controllaqimals. Similar doses of

4

jgorphiﬁe used by others have prbduced a robust CTA

' N\
(Amit et al., 1877; Cappell, LeBlanc & Endrenyi,
- s o1973).
. @ . . ' . <. . ) '
The CA systen isAflso believed to be involved

in the mediation of the positively reinforciﬁg

properties of self-administered drugs such'as -

alcohél, amphetamine and morphine. It has been
b €

S .- found that AMPT antagonizes ethanol-induced ‘ \

iy

stimulation and euphoria in humans (Ahlenius, -

«

Carlsson; Engel, Svensson & Sodersten, 1973).
Ethanol_self-adminisf%afion has ‘been attenuated '
in' animals by injgctions of FLA-57 (Amft, Brown,
Levitan 8\Ogren Note 3). Da;is and Smith (1972)
. \\..ws demonstrated that AMPT blocked ;eacqu;31t10n of a ‘

bar~pressing Pesponse for amphetamlne as well as

L morphine, The effect of AMPT was probably not

[ .

N
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.due to motor debilitation since a buzzer ° |

. 4 w *
paired .with morphine failed to acqg%ge secondary*
reinfdrcing~properties when animals %ife prgtreated

with AMPT (Davis & Smith, 1973). In a more recent
gtudy, .the same investigators found that NE

letors, diethyldithiocarbamate (DDC) and

U-14, also suppréssed reacquisition of bar-

T

pressing for both morphine and amphetamine.'
(Dav1s, Smltb ¢ Khalsa, 1975). Lewis and .
Mérgules (1975% demonstrated that AMPT suppressed

l»”

operant responding for exposure #o etonitazene-
yadulterated water in pre-dependent rats . :

T Setonigazene is a syﬁthe?ic opiate éegbrted-to be ' S
one_thousand fimes more potent then morphine).
In non- dependent rats, oral morphine’ self~
administration was alsg blocked by AQEI (6Tick, !
Zimmerberg & Charap, 1873). Glick and Cox (1977)

+ pecently found tﬁet substentiaﬁhigra lesions, .

" which destroy DA neurons, decreased bar—gressipg
for intravenous morphine in rats. The / L o

investigato?s concluded that. the lesions increased

sensitivity to %he,rewardiﬁg'gpopebties of ~

morphine.

*

'm.“;g . R
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" Pozuelo and Kerr.(1972) conducted a study in whikch

restrained monkeys lever-preéssed for intrdvenous -
injections ofjmgzgkife. .When AMPT was adminfstered ,

to thase animals,_bgr-pressing ceased with no signs

\

of withdrawal evident. Pozuelo and Kerrfruled out "

>

& * .
a sedative action of AMPT on the bar-pressing as

the causal agent ‘for the cessation of lever-pressing

il ‘ , since injections of sedative drugs failed to ' -

N
f ) g l .
. \\ ) decrease morphine intake.
The above experiments established that

" depletion of CAs disrupts responding for morphine

T ' and that the decrease in morphine—seeking behavior

i ' may be a fugction of the concomitant decrease in
\ ’ T

!

|

/
- 'the positively rejnforcing properties of the drug.
- Thus, it®seems that CAs may not only subserve

o morphine -aversion, but also the positively
. reinfoﬁciqg properties of this drug.

4

. . Although CAs seem to underlie aversion , ® .

induced by morphine and other self-administered

3

drugs, as well as the reinforcing value of these
: . . drdgs,'the nature of the relationship between

. positive reinforcement and' aversion remains

~

- [
unclear. Recently, two experiments have been

2 .
. conducted in an attempt to elucidate-~this

- v ! .

&
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relationship. In one experiment, rats were -

ot N Te s .
trained to lever-press for-.injections of - - o

amphetamine. * After the animals had beén gressing “
consistently, apomorphine was substituted For ; o
) X . “. ) ~~
N\ the amphetaﬁ?%e. Prior to receiving the

i . .

4 apomorphine, the animals were water-deprived and '

‘ » . were presented with a novel saccharin solutign. o

a ‘ /

The rats continued to press for the apomorpv&ne

. N

’

injections and when/}hey—were subseguently
‘ .

) , . presented with the 'saccharin again, fluid a

?
°

\ consumption was significantly redu‘ed (Wise,

. Yokel & .deWit, 1925). Since the animals continued

3

} J - to-self-administer apomorphine and, at the séme .

N © time, exhibited a CTA iﬁducgd by thé.same drug,

. . . the'athors concluded that A Singlekdrug was
_capable of producing both positive reinforcement

and aversion in.the same paradigm. It is . ' |

o
5

animals

difficult to judge‘whether or-not thé
: were actually continuing to press for amphetaminé
A or'whe;her they were pressing as a direct‘ﬁesult
of apomorphiné reinforcement. This ambiguity

seriously limits the conclusion of Wise et‘al.

) M » regarding simultaneous reinforcement and aversion.

»
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% consumption of which was followed by an injection

¢

-

' Anothz; recent study was conducted using . .

running speed as a measure of positive ) )

’ .

rginforcement and amount of flavored food @aten'a&

‘the mg&sure of aversion (White, Sklar & Amit,
s LAY

LR

1977)., ‘Aniﬁals were. allowed to run down a
. . . . \:',
k straight alley for saccharin-flavored food, 2 N

R

~

. of either morphine or LiCl. White et al’ _found

“that .the LiCl-injected animals reducded their

Y

running speed and decreased tﬁe amount of food
k) o A . ~

e M »
- eateh. These results indicated that LiCl was ’

]

* highly aversive. The morphine group also ate less
food, however, the rumning speed of this group
increased sfgnificantl? above con%rol levels. |
The investigafors concluded that, qhile.the T
red;ced food intake refleE}ed aVersiqn produced by
morphine, the increased rdnniné speed indicated S
positive reinforcement. Thus, the same morphine
injection yielded signs of aversion as well as
positive(reinfoﬂhemegt.“ ‘ - |
Based on the .éxperiments discussed here, it

is suggested that CTAs induced by éelf— * -

‘administeréd drugs, such as morphine, are .

qualitatively different from the aversion

o ' ‘ {

A
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pr'oduced by nonsself-administered drugs such as L101 .

or poorly self-admlnlstered drugs such-as AqTHC.

It is further proposed that both positive

veinforcement and aversion are mediated by the .
el
CAs fihce CA depletions attenpate self- :

» N

- admllnlstratlon as well as CTA. In previous

‘ experiments- CA de'pletions rec}uced‘the strength

. . e
in paradigms dissimilar to those ig which positive

Al v

- L * r ' L]

of aversion produced by self-administered drugs . -

reinforcement was affected. If positive.

~

reinforcement and 'aversgon are related, then a - -

single CA manipulation should affect both, when
‘ -
they are manifested in the same paradigm. C ) s

The punway procedure ufed b% White et al.

provides an excellent paradigm to determine if

[4

the same CA depletion could attépﬁate both the

positively reinforcing-and averkive properties
. \ ]

of a sf1f-administered drug. The following
)

F 4 .
. experiments were conducted to further examine the ..

’

ﬁelatlonshlp between’ the p051t1veare1nfor01ng o
and "aversive proper'sles of morphlne, and the r'ole

of CAs therein. . o '

—
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Experiment I -

&

N

. ’ ; A number of studies have demonstr;ted that

~ “

mprphiné can be po§itiéély reinforeing (Amit,
Brown/§‘8k1ar, 1976; Deneau, Yanagita & Seevers,

. < 19693 Woods & Schuster, 1968). On the other hand,

forphine can also be aversive since animals

-

P

L 4 .
learn to avoid a novel-tasting\substance associated.

« -

g&th the drug (Cappell, LeBlanc § Endrenyi, 1973;

L " - Jacquét, 1973). The apparent paradox, that

morphine can be positively reinforcing as well -as .
« w ' ’
aversive, has been the target of investigation in

many experiments., A number ofsthese experiments

have demonstrated diffetences in the hature’of.CTAS‘

°

induced by positively reinforcing drugs and drugs
which are not positively reinforcing (Amit,

Levitan, Brown & Rogan, 1977; Berger, Wise & Stein,

1973; Cappell, LeBlanc & Herling, 19753

PR

Roberts & Plblger, 1975,

Goudie,

’ Taylor & Atherton, 1975;

Sklar & Amit, 19773

Notg 2).

Sw:tzman Slnyor 3 Am1t
A4

In a recent study, Whit¢3 Sklar and Amit '

(1977) demonstrated simultaneous posifive

" - < N

* . ' ¥
1€einforcepent and aversion produced by g single-

<

morphine injeétion. Food-deprived rats were

3 » N . . R

placed . in a straight runway and were allowed .to

N

ks = oo
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run for a distinctly flavored food which was paired
. .

with an‘iﬁjeétion of mofphine. The inveptigatorﬁ

P found that the morﬁhine-injéctedﬂbats ran faster
than control animals but ate iess of the food.

. The present experiment is a reinvestigation

a

. : _ of the morphine reinforcemeht-aversion -paradox

. e . ~as reflected in .the-runway experiment described .

above. Unlike the study by White et al., the
‘running speed in this experiment was stabilized

prior to the experiméntal manipulation. - It has

a o . ! ’ 1

been found that once rate stabilize Punnihg speed,
hRY v "‘ e ! T b 0 -

. a shift in the magnirude of wreinforcement

. . produces a concomitant change. in speed

4 ’ *

corresponding Yo fheld}fection of the reinforcement
. / ’
' " shift (Crespi, 1942; Zeaman, 1949). For example,

B . Crespl found that when the_amount of food

. 1] 9

.

available in the goal box was increased, the

. animals increased running speed. Simifzrly,
- h ' ﬁheﬁglessvthan the original amdhnt of food was

. ¢

avéilabie, a decrease in running Speed occurred.
o . . ¢
Lo Hence, if ﬁb}phine inje?tiops produce'aﬁditidnal
L / 1‘ NN reinforcément,in the runway situation, oné would
. ; ) Kx>expect ‘the rats to inc;égsg’their running speed :
: " [ - .
had stabilized to some degree, barring - .

2
A

"

.. after it

P Nk X R e RSN R R L AT

[T ARSCIRA "
@
-~
[
2
« /
.
[
.
\
~
Al
3
P
3
v
1
A
'
i
i
& oA
B
5

T T St L
>R AR AN EIR WY Ty




7 P 4 PN CX YR P AR AN LA Y SR L —nt——— -
. ) e '

L ey e XSS

v 4 . . .8
a celllng effect. - .

- s

1 \ - Method

Subjects g Y

.

. Subjects were 16 male Wistar rats.weighing

250-300 g-at the start of the experiment.. The . o
- animals were'separately housed +{in stainless steel
y o i ° o
cages with free access to Purlna la atory chow

_ and water prior to the onset of the experlment

Drugs and Matep}ala

Morphine hydrochlorides (May & Baker Can. Ltd.) =~ ° !
was dissolved in a 'vehicle of injectable Ringer'é °

; Solution (Abbott Laboratories Ltd.). Dufing the

- . . ) /

\ o

' experiment the only food available to the animals

wés wet mash comprising ground lab chow and water.
) } e ' ‘
When the experiment called for flavored food, the o0

mash was.adulterated with Sanka decaffeinated
/ \ B
coffee such that 100 g of ground lab chow was

o mixed ‘with 200 mls. of a 4% (w/v) Sanka/water '
e 7 solution. ' « : T

° ©

. The experiment was conducted- in a straight

. Ca woodeQCPUnway (16 cim. wide with walls 30 om. high)
- ‘ ’ . N

- ‘consis%ing of a start box, allqy and goal box. .

. . Vertically-sliding doors separated the start box

and .goal box from the alley between the boxes.

The alley was 183 cm. long .and both the start and




. ¢ . goal boxes wefe 18 Em. dn length. The goal box .
and its sliding door cogld be defached from the end
of the alley and -placed é%}de with a rat in it

« ~ when necessary.

' ‘- ~ fwo running time meters (fyge 6335A, Gpnrac

Corp.) were used to measure running speed. Thee

} - first timer measured the latency to leave the

-start box an% the second one measured the running

r

time down the alléy. A photoelectronic relay

system (mod. no. V-942, Veritas) controlled the

meters. Lifting the start box door depreséed a
. \

microswitch which started the first running time
meter. When a rat broke the light beam focussed
v < ) :

~ .
on the photodell outside the start box door, o

the first timer was stopped and, simultaﬁéously,‘

41

a second timer was:activatfd. Deactiva;iop of the
- o ‘second timer occurred when the ra? broke the light
beam which‘crossed the ehtrance to. the gqal bﬁ#. '

. : - . Summing tﬂe times on both meters yielded the-tqtal I

+ running time.

Procedure ! '
Food was removed from the home cages 24 hours

prior to the onset of the'expériment.“ Throughout .

. o ‘ R .
the study, the animals received a one hour

4

o O AR
TR
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supblement of plain mash in the home cage jat least
3 hour after being run each day.
The experiment consisted of three phases. In

the first phase, whigh 1astg§itwo consecutive

days, the rats were allowed to adapt to the runway

» . b
’

apparatus: Each animal was placed in the start

box for 30 seconds, after which the door was opened
allowing the rat to mgve freely in 'the runway for
terl minutes. ‘Dﬁping this time, -the animal had

free access to a dish of plain maéh Whiég was’ ¢

.

located in thé goal box. The %econd phase of the
experiment waé inétituted to allow #¢he animals to
stabiiize their running speed. The critefia for
stabilizatioﬁ were (1) that on three consecutive

days, the total running time ranged within .
one second or (f{\that the total running time was

léés than five seconds for three comsecutive days,

whichever occurred first. Again, the rat was

placed in the start box for 30 seconds and,

"thereupon, the door was opened. When the animal

entered the goal box, in which there was plain
mash, the goal box door was closed trapgﬁng the

animal inside. The goal box was then remioved

. from the rest of the apparatus and placed aside _ T

for ten minutes. If an animal could not be

:
‘
O )

Sy



B

-

-

trapped on the first trial, it was discarded’
a

from the_study:. . Once an animal had stabilized

it was randomly agsigneé to either of two groups,
Group M (n=6) or Group R (p=10), for the third
phase of the,exberimeht whiéh 1asted.six_con§ecutive
days. OQ each -day, tﬁe rats were run as was \\ B >
described’for phase two except that the mash was
flavored with Sanka and the animals 5ecéiveg an
intraperitoneal injection after the ten mindte
eafing period.- Group M neceived 9 mg/kg (1 cc/%g)‘
of morphine and Gr&uﬁ R was injected with é volume

>

of Ringer's solution equivalent to the horphine

injection. * Following the injectioné, the rats

were replaced in the goal box without food for 50.

5dditiona1 min?fes,whereupon they were removed -
and returned to thgir home cages.
*In'both phases two and three’, total running
time was recorded for éaéh animal and the. food ' ‘ N
dish was weighed directly befére placing the
. \

animal in thé\runwayéand immediately after the

dish was removed ‘from the

goal box.

&
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| . Results ‘ Ly
— \
Food consumption and running sLeed'for each

} f

test day are presented in Figures 1 aﬁa,Z

respectively. These are expressed in terms of

% ) percent change from baseline. Test days were the
. » . o |

last five days in phase thiee of the experimeﬁt.

The mean amount of food eaten on the last

'Z . “two déys of phase two .and the first day of phase v

three was, used as a baseline for each

animal. There was no éﬁggificamt diffefenée oo

, .Eetweeanroup M and Group R in baseline food
intake (t=.3257; dF=14, p%.1). The percent of S

baseline food scores for the tést days'were -
< 'logarlthmlcally transformed. Analysis of variance was
carried out on thése scores. “As Flgure 1 illustrates,

1%
the mean amount of food consumed\by Group M was

« ! consistently below the mean amount of food eaten

* by Group R for every test day This éffect -

4 .
approached'significance (two-way analysis of

/

variance: Fel4.016; dF=1/14; p €¢.065). There was

. . no significant change in the amount of food eaten
' -]

' . over days (F=.3923; dF=4/56; p ».8) for either of
the gnoups (Fw=.2129; dF=4/56; p> .9).

. The basellne runnlng speed for each animal
n J .
was obtalnéd by calculatnng the mean running score
\

.

-

/
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on the same fhree days used to determine the food
baseline. There was no significant difference

. a
between the baseline running scores for Group M "

and Group R (t=1.02; dF=14, p ).1). In order that
‘an increase in running speed could be reflected
by an ascending'durve, the réciprocal of thea
percent\df baseline running scores were
‘ calculated. These scoresqwere then logarithmically
transfofmed for stfatistical analysis: Analysis
of variance was carried out oﬁ these scores,
As can be seen from Figure 2, Group M ran
quéér than Group R orr all test days except the-
first (two-way ANOVA: F=5.2021; dF=1/1u4;
p (.039). Both the days effect’ (F=2.340;
dF=4/56; p {(.0661) and the Group x “days intéﬁéétion
(F=2.3551; dF=4/56; p {.0637) approacted

significance.

The raw data for this experiment appear~

in Appendix A.
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: o Discussion r\\

( The result§ of this experiment providé
additional support for the view that self-
i : administeped drﬁgs can have simultaneous
positivel§ reinforeing and aversive properties
_(White et al., 1977; Wise et-al.; 1976).

'

. / Animals given morphine in the goal box increased

their running speed when compared to control

-

animals and, at the same time, decreased

the consumption of a flavored food,

Althbugh the lowered food intake of %he'
/ . -morphine group only approached significance,

.y * a number_of points should, be considered. In the
present experiment, consumption oflflavored food
. .gfor Group M decre;sed to a level about 35 percent

below baseline. White et al. (1977), in an
almost identical paradigm, demonstr&ted a
decreas® in food consumption for ;he morphiﬁe“
group by aprOXimately 30 pe%éént below Qaseline.
Thus, the morphine an%mélé in this experiment  ate
- slightly less than the morphine group in fhe
experiment conducted by White et ‘al. The eating

data in this experiment may .not have been as

- significant as those results obtained by White et

»
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al. because the Ringer's animals in this
experiment ate less fbod thgn the comparable -

o
LY

contrel animals in.the study of White et al. .

Therefore, when an intergroup comparison was

<

conducted in this experiment, the net CTA produced

7/

~ by morphine was less significant than that

producéd in.White et al.'s experiment. Thus, the

relatively diminished CTA effect seen here may be,

at least, partially attributed to }he.lower food
intake of the Ringer's animals. One might argue

that morphine animals should have also

" proportionately decreased their food intake thus
) . ‘ \

enabling a more significant CTA to have been

» [

produced. Data gakhered 1n other experiments,
however, indicate %Eft the CTA ihduced by

similar doses of morphine as the one used here

dd%g not generally decrease intake.below about)

é/S of béée;ine intake (Amit, ievitan, Brown §
ﬁggan, 1977; Jacquet, 1973; White et‘al., 1977).
This "fFloor" effedt coupled Wiﬁh the diminished ;j
food intake of the Ringer's group could explain’

why the CTA in the present study did not achieve °

the same level of significance as was attained

in the study ‘conducted by White et al. There

[

‘may still be some reservations about ‘the eating
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The novelty of the drug state itgelf, rather than

'direotionality of the results in this experiment

of results twice in a similar, but not identical

31

.
[
.
’ .
J 3
<o

data, however, it may be pointed.out that the

P .
are the same as in the previous runway experiment’
(White et al., 1977): the morphine rats i
increased running speed and at the same time ate 5 ! é

less food. If this phenomenon was transient,,

the chances of achieving the same direction%lity

N

Paradigm would be small.

It is diffic‘uit to exi:lain why the Ringer's
group ate 'go little food im the present -experiment,
however, it is quite possible that the flavor of
the food contributed to this effect (in the
experiment by White et al. the mash was ‘ .
adulterated with saccharin).

A- number of hypotheses have been pr:'oposed.
'i:o account for the appa:rent paradoxical effects
of morphine. It has peeﬁ suggeéteﬁ that ini'tial‘

drug experiences induce fear in the animals

(Amit &€ Baum, 1970). .

Yy o

any noxious properties of morphine, may be the

\o

*

basis of the aversive component in CTA. Gamzu (Note 1)

suggeated that any novel internal state is “

perceived harmful -until proven otherwise.
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A novelty hypothesis would imply that morphine is

X

not aversive in the same way as LiCl, which may
produce gastrointestinal dispomfort in.animqlsL
Hence, from a‘psychobiological viewpoiht,alf is
coneeixaﬁle that the streﬁgth of a LiCl-induced

CTA would be greater than a florphine-induced CTA

since there shouldfbe a stronger associatign
“between gusteﬁory and gastr01ntest1na1 stlmula P
than between%gustatory and non-digestive stimuli.

Tge data beap'this out. The CTA produeed by |

. ¥
S ’ morphine is much less robust than’a LiCl-induced

CTA (White et al., 1977). Even though the novelty
hypo%hesis.is sufficient to differentiate between
CTAs induced by self-administered and non-sel £-

n ' \ administered drugs, it fails to explain why

animals inerease runnlng speed for a drug that

may, at the same time, be percelved as earmful
Goudie et al. (1975) proposed an Aversive
3f Tolerance hypothes1s to deal w&th the problem of
N . aversion produced by self-administered drugs. .
‘ Their explanatlon is that the aversive drug ’ /
effects, which 1n1t1ally predomlnatgf(even in a
oo self—administratlon paradigm), tolerate allow1ng

»

the drug to become increasingly rewarding.
\ ‘.. .\\‘ ‘8

»




Accordingly, the éelfJadministration liability of «- -

o aR?rug is Teflected in the amount of time required ~ ' 'Ag

&

. - forrthe aver81ve effects to tolerate. This , T
" . e
explanation could not account for the results of . o
. .

this expériment ’since on the first day the morphine S .

¢ ' . %

. group ran-.below their own baseline. whereas on
N : subsequent days the running speed had sigrnificantly N

increased. The shift in ru@)ing speed was sudden

P

'and the Aversive Tolerance hypothesis would predict . g
" a concomitant increase in the amount of food eaten e,

which did not occur. In”the context of Aversive

- > Tolerance, it is difficult to understand why an

o animal would persistently approach a stimulus -

’

(the goal box) associated with a drug (Beach,
r
x 1957) that produces a 51gn of aversion. In T,

discussing CTAs induced by self—admlnlstered drugs,

Cappell "and LeBlanc (1977) suggested that non-
! - 0o 2

gustatory stimuli are}less_likely to produce’ an

. - ' . av01dance response and are prone to elther

¢ te

indifferent or approach behaviors. In contrast
CTAs produced by dfugs reflects the .animals' -
- predlsp031tlon to avoid a novel. gustatory

. stimulus paired with the drug. 1In the runway

. _ situation, the animals avoided tH& gustatory
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. d -t J~~u&~./ stlmulus palPed with the morphlne and at the same .
;.,: i o ‘: X i ‘“:‘_ L » 1 . - -
,  time approached the place associatéd with the
A . N - ' : L
i ’

i~ morphine W1th:gecreased latency on all days except
! .0 . '
' the first. Whether or not a pre-wired mechanism

deternining ‘respBnse bias exisfs as Cappéll and

- LeBlanc suggésted, tHe question still remains: ' ;

~

N what is the relationship between positive *

reinforcement and- aversion in-self-administered

L drugs? , - G o :
. g. ‘l,"_. .5 W

There have been suggestion that a singPe

* . mechanism may underlie both the positively

reinforcing .and aversive properties of morphine

. (LeBlanc & Cappell; 1975; Sklar & Ami)f;-1977), g :

e : N however,°sgi\if1catlons about such almechanism,

P - have been vague. A dual-mechanlsm h pothe81s -has

fk'. also been proposed (White et al.; 1977) suggesting o,
g that‘morﬁﬁine activates 4 neural reinforcement <,

"~? o e "‘mechanlﬁm which fac111ta¢es 1earn1ng 1ndependent1y i

-~

o o o v from the affectlve state pnoduced by morphine.

. This mechanlsm,w?uld be responsible for the
, . 4 ‘ ¢ K ¢ \
. - increéase in running speed. ' The CTA; on the _other .

» hand, occurs as a result. of the drug state having
P : N o
- e - been associated with the novel food. White et al.

- \ -
. - . * .proposed thaty in this way, both positive ]
- ' . . ' woL ] « ) '

b b reinfeﬁcemegt and aversion can be demonstrated :
o nt (

N .
[~ . 1. . -

r - *
2
b

. R
:f ﬁ»r ,} u-v‘ ?v"r‘». R {"m p , — ,‘{q‘
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simultaneously. It remains to be determined
) N\

1 ..
whether one or more mechanisms can best account

v

far the positively reinforcing as wall as aversive

q

properties of morphine. The following experiment

was designed to examine this issue.
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" Experiment II

2

- The previous experiment supported the
demonstration by Wﬁ}te et 'al. (1977), that the
samg{geries‘of‘mofphine injecfions can be both
pgsitively reiﬁforcing and aversive. The aversion
produced by morphine seems to be ofﬂa different
nature from that produced by'non—reinforcing drugs.
For exa?ple, CA depletions produced by alpha-
methyl-para-tyrosine (AMPT), a tgrosipe
hydroxylase inﬂibitor, blocked a morphine-induced
L N ' CTA without affecting CTAs produced by LiCl and
A'THC (Sklar & Amit, Note 3). AMPT has also been
shown to guppress morphine~éelf—édministration h
in rats (Davis é Smith, 1972) as well as in
monkeys (Pozuelo § Kerr, 197£)a Thus, the same
CA'manipulafion disrupted both self-administration .
‘ \ and ‘CTA in different paradigms. It is,’'therefore,
" possible that the CA system may ﬁediate both the
positively reinforcing and aversive properéies of
- morphine.
‘ It follows froﬁ the above experiments’that
CA depletions shoui? attenuate the positively
T reinforcing and aveysive components’ of morphine

when both are displayed in the same paradigm.

The présent-experimeﬁt was designed to determine if
in N {
;

’
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CA depletions affeat both positive Eeinforcement

and aversion produced in a single paradigm

Fiatt "'I

. by the same series of morphine injections,
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Method

¢ Subjects

, Subjects were 59 male Wistar rats weighin

250-300 g at the start of the experiment. The
animals were separately housed in stainleé§

steel cages“witﬁ free access to Purina lab chow

9§
|

and water prior to the onset of the experiment.

Drugs and Materials

Morphine hydrochloride (May & Baker Can. Ltd.)
was dissolved in injegtable Ringer's solution
(Abboyt Laboratories Ltd.) and d-l-alpha-methyl-
para-tyrosing (AMPT) methyl esther (Sipma Chemical
Co.) was'microsuspenQed in Ringer's solution.

The foeod source and apparatus ere the same as in
Experiment 1. \
Procedure ,

The procedure was identical to that described i
in Experiment I with the .exception of phase three
in which all groups were pretreated with'two
‘intraperitoneal injections, eight and six hours"
before béing run in the runway e?ch day.. |

Three groups of animals were run: Grqyp A—M“

* (n=9), Group R-M (n=8) and Group A-R (n=7),

‘Group A-~M and Group A-R received pre-treatment

’
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with 75 mg/kg .of AMPT per injec¢tion. Group R-M
was injected with an equivalent volume of
Ringer's~391ution: .
Following the ten minute eafing period in the
goal box,‘éroups A-M and R-M both received
9 mg/kg of morphine whereas Group A-R recedved

an injection of Ringer's solution,

Ass

avys
Thirty-six ra?s were run fér assay purposes

in order to a;sess the degree of brain CA -
depletions produced by the AMPT injections in the
experiment. These rats reéeived two. intraperitoneal
injections of AMPT (75 mg/kg/injecfion) at 10:00

L4

A.M. and 12:00 A.M, each day. Control animals
recéived the same schedule of Rénger:i ‘
injections. At 6:60 P.M: on each of six
consecutive dayé, five AMPT and one Ringer's
animal were sacrificed and their brains removed.
Thus, animals killed on day one were injecteﬁ ‘
only on that day whlile animals killed on day six

. had been injected on six consecutive days
including the d%y on which they were killed.

' :’All of the rats we;e food-deprived 24 hours

" 'pvior to sacrificing the first group of rats.

Each day, .animals not killed, on that day were

{




! * given plain mash in the home cage for one hour

¢

- the time during which the other arimals

N

were being sacrificed. Once the brains were

extracted, they were frozen until a spectro-

o

photofluorometric assay was conducted for both

DA and NE. ’

[t

2




Y Results :

Behavioral

Food consumption and running speed for.each
test dgy are presented in Figures 3 and U4
respectiVely. Tﬁese are expressed'iq terms of
pegcent change from baseline. As waguthe case
in Experiment I, the last five days ir phase three
were the test days. o , \

The mean amount of food eaten on the last two
déys of phase two and the first day of phase three
was chosen as the food baseline for each animal.
There was no significant difference between any
of the groups in baseline food intake (one~way
ANOVA: F=.7616; dF=2/21, p>.1). The.percent
of baséline food scores for the test days were
logarithmically transformed for statistical
éhalysis. Tﬁere was a significant treatment
effect on the amount of food.eaten (two—&ay
ANOVA: F.u.Spsg; dF=2/21, p<'.0225. Group A-R
ate significantly more food than both Grouﬁs\
A-M and R-M (Scheffé, p< .05). In. addition,
Group A-M ate less food than Groub R-M
(Scheffé, p ¢(.05). The amount of food consumed

did not significantly change over days

-

-
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Figure 3. Mean percent of baselfne amount of food

eaten in the goal box for
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As in Experiment I, the reciprocal"®f the percent

.
h)

. * highly significant for both DA. (one-way ANOVA:

o ¢

(F=.3220; dF=4/84, p> ;8) for any group

(F=,6259; dF-8/§4, p?.75).

The baseline running speed fof eacﬁ animal
was cbtained b& calculafing the mean running
time on the same days used to determine the %ood
baseline. There was no significant difference
between the baseline running s@ores for any of the

groups (one-way ANOVA: F=1.234; dF=2/21, p? SO .

of baseline running scores were loganithmically
transformed fﬁg statistical analysis. There was.
no significant trgatment effect on running °
speed for any of the groups (two-way ANOVA: -
F«.1008; dF=2/21, p ) .9). Similarly, there was no
significant change in running speed over days o .
(F=2.188; dFa4/84, p > .077), as well as no

significant Group x days interaction

(F=.8946; dFz8/8u4, p ).52): \ N
Assay -

Due to technical prgblems, assay data from
one AMPT-treated and one Ringer's animal are .

missing. As can be seen in Table 1, AMPT reduced

brain CAs below Eontrol levels. This effect was

{

¢
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F=.0977; dF=6/27, p ¢ .0001) and NE (Fal3.5673;
dF= 6/27, p €.0001).
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| | i S Table 1 g

’ . Mean Daily Brain Catecholamine Leleg_ . L i
Following AMPT Over Six

Consecutive Days

/' 2 3 } v

/ . .Pergent Deplgtion \ .
Absolute Level Fronf Control| Level | ‘ -
| Group ' n DA® NE@ DA , |NE '
° s Ringer's Control 5 422.1  256.7 ST Y ‘
o \ ] 8
; | AePT : , \ ' ’
‘ . One Day 5 88.0 100.1 7942 1.0 '
Two Days 5 123.4  90.3 709 < 64.8
| Three Days 5 150.9  108.0  64.3 . 57.9. ,
| Four Days. *5 144.5  99.1  65.8 61\4\ '
Five Days 5 112.8 74.4° 73.3 7:l0 . A
.. SixDays . 4 138.2 96.5  67.7 62. .
, ’ " v
- ) °

" 8Expressed in ng/gm tissue.

LS




. associated with them, or some other variable

v b v +»
< 7 ' - ¥
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. Discussion -

L. hay

As can be seen from Figures 2. and 4, there .
? - : \ : e
are discrepant results in the running speed. .

o

Group M in'Expérimént I increased\funning
-speed to a fevel of between 130 and 155 . ' - . 8-

pgrce§t of baseline whereas the comparable | )

[

group in.Experiment II, Group R-M, had scores

whidh ranged between 100 and 140 percent over- ) ! 2 -
. Q , » _‘ . .
badeline. These results suggest that when

morphine was administered in the runway, - -

pretreatment with & Ringer's injection produced

lower and more variable running speeds 'than - '

no injection pretredtment. This finding is - ; s
k] i 1 AR
.difficult to interpret in, the present . .

~ . . 4
- . -

¥ "

the additionallipjectioné,'the handling ° ‘ 1 -

context; it .is impossible to determine whether

produced the effect. <Curiously, animals

pretreated with. AMPT had somewhat faster running - 5
. ' i N ~ i . . : B —v;’:i\,(:q
speeds and more variability between days than ‘ §

.
>
b - S

non-treated animals receiving Ringer's . L i i

in the goal box. This may seem

L
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puz&ling since AMPT has been repohﬁed to suppress

° i

<
respondlng for a pOSltlvg relnforcer. For example,

Seiden, MacPhall and Ogelsby (1975) reported that

AMPT decreased barapre351ng for water in fluid-

¢ e

deprived rats indicating that CA depletions

produced a deficit in‘appetitive responding., In.
. N :
another experiment, however, Saper and Sweeney

AMPT enhapced

learning of a black-white'discrimination task in,

-

(1973) found contrasting results:

B

E7wh‘i'ch rats were required'to approach and enter the
approprlately shaded goal box at the end of an
alley. The dlscrepancy between the results of. ‘

‘Seiden et al. and those of Saper and Sweeney
! . .
may be resolved,by viewing the problem in terms
of the type of paradigms implemented as well as

the adequate response required in,the situation.

4 "

Seiden et al. used a free-operant paradigm in &hich

the adequate’response was bar-pressing; Saper and

Sweeney used a discrete-trial paradigm in which

.

- rats wefe'required to approach and enter the

appropriate goal box. Hence, the measurement

- - . -

b . 2
used in each of the experiments was considerably

v

different. The effect of .a manipulation on dn

! - . » e
animal's performance may depend”very much upon )

the nature of the task as well a® the way in

°
. Ve




49

, which it is measured, R

L)

» The results obtained for running speed in the s

¢ present experiment are equivocal'since pretreating

N y

e animals with an injeétion seemed to increase

N

variability in running sﬁZed for all groups. This
vmay be a cause for: the insignificant treatment
effect on running speed.

. - AMPT p;etreatment énhgnced the morphine4..‘ ‘
’Eﬁduced CTA since Group A-M ate significantly
legs food than Group R-M. This effect cannot

be attributed to an attenuation of feeding . +

s behavior in general produced by AMPT since

, ‘Group A-R ate consistently above baseline

except for the first test day where eating was .
- . only/saightly below baseline (Figure 3). The
» FfA results in the present experiment concur with "
‘results obtained by Cousseﬁs, Crowder and Davis ' :
(1973) in whicﬁ morphine produced a CTA when
rats were pretreated with AMPT but nét in non- / .
pretreated animals. In contrast, the present
: results conflict with those of Sklar and Amit
(1977) in whicﬁfAMPT pretréatment blocked a \ '
o ) m?rphine-induced CTA in rats. This discrepancy
1

may be due to differences in the stimulus'

g "situations in which the pairings took piace, o <

N
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thus altering the AMPT pretreatment effect upon

the CTA. 1In Sklar and Amit's stud

~

Pairing occurred in the home cage whereas in this

, the drug X

experiment as well as the experiment by -
Coussens et al., drug pairings occurred outside Q.
the home cage: 'goussens-et al. paired in an‘opaque

plastic cylindef’and in this study,'pairing

occurred in the runway. Hence, it is possible that

. e

there was an increase in the salience of the

situation which may have interacted with the AMPT

pretreatment to enhance the CTA. : . : 1.
- It is doubtful that differences in drug‘ \ "?

injection doses and schedules account for the

divergent results. .The dose ofPAMPT apé morphine

in tﬁis experiment- were i&entical to the doses

used in the experiment conducted by Sklar and

Amit (1977); the schedule of AMPT injections

also the same; the CA depletions were similar;
and the pairing procedure was similap. Although
the conditional stimulus (CS) paired with the

morphine, as well as the consummatory response :
réquired to 'ingest the flavored Eubs%ance{ T . &

differed in this experiment from the Sklar and

Amit's experiment, it is doubtful that this R

‘element was crucial in determining the ] \
»
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/
directionality of the results., The CS used in

thé\experiments carried out by &klaﬁ'and Amit

as well as goussens et al., (1973) Qas J |
saccharin-flavqreq water. In the present experimeAt
the CS was Sanka-flavored masb. If thé quality .
of the CS and the consummatory response were -
critical variables, the results of Coussens //)
et al. as well as those of Sklar and Amit should
have been similqr. Furthermore, one would havd \
expected 'the present experiment to have yielded results
different from both of thé others.

It seems, therefore, that neither the quality of,
the CS in these experiments nor the consummafory
response were major causes’in determining the
results. It is, Pence, suggested that A
exteroceptive~cueé may be critical variables

in determiniﬁg the properties of CTAs induced by
self~administered drugs. It ié possible tha;

Py .
,CAs may be differentially involved in CTAs

.produced by *these drugs depending upon the

~

nature of the situation in which the initial

learning occurs.
It is difficult to consider the results of ~

the present experiment in terms of a single

b}
versus dual mechanisms underlying aversion and

v

-
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positive reinforcement since the running speed
. data are ambiguous, The CTA results do, however,
' . indicate that CAs may not participate to the same
' ‘degree in drug aversion for all situations.
.- In order to attain a more comprehensive
" -
. y understanding of the catecholaminergic role in
' /
aversion produced by self-administered drugs,
questions: regarding situational variables
P must be considered. .
[ | J .
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General Discussion

| The results of the first‘exﬁeriment provide additional
support for the view that the‘samé‘series of morphine
injections can produce both an increase in running
speed in the runway and a decrease in the |
amount of flavored food ‘eaten in the goal box.

It would appear that the same series of morphine
injections cén produce both posifively

reiﬁforqing and aversive effects. The second

experiment demonstrated that CA depletions , -

produced by AMPT failed to atteriuate the

[

"aversive properties of morphine. 1In fact, AMPT

pretreatment enhanced the morphine—induced CTA.
The AMPT enhancemenf of the morphine~CTA

in the second é*periment parallels results

obtained by Coussens et al. (1973) in which AMPT

increase§ morphine's ability to produce a )
CTA. It,is proposed that the diveféence of the
results in this study as well as thoée of

Coussens et al. with results obtained by Sklar

and Amit (1977) may be a function of the differences

* in the exteroceptive clies present during the

drug pairing. More specifically, in the

[

experiment conducted by Sklar and Amit, the

pairing occurred in a familiar environment ¢

o




(fﬁé home cage) whereas pairings in this
experiment as well as that of Coussens et al;
occurred in a less familiar environment. It is
possible that there may be differential EA
invelvement in the morphine-CTA depending upon

situational variables. The degree to which the .

) and their
orphine-~

CTA may be functionally related ature °

.by White (Note #). In White's experiment:|rats

could obtain electrical brain stimulation by
performing one of three tadks: running in a

four~sided square alley in which a photobeam on

each side had to be broken; flicking the tail” from

side to side in a restraining cagé; a standard
bar-pressing situation. Each rat learned to
perform all the tasks and was then pretreated
with piTozide or FLA-57. on diff?rent occasions.
When the rats received pimozide,running was
greatiy depressed, bar-pressing was disrupted
to a lesser extent and there was no effect of

ﬁimozide on the tail flick. - Pretreatment with

H
.
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»
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B FLA-57 abolished the tail flick, depressed

bar-pressing to a similar extert as did pimozide,

and had no effect on running. Thus, only certain

responses for the same reinforcer, brain

" a

stimulation, were affected by each drug. 'The
P . ¢ [

; ‘ response which was most affected by one drug;

g ' . was least affected by the other, Thus, it is

possible that the role of CAs in morphine

* aversion also varies depending upon the nature
4 ) ' . ‘
of the situation in which conditioning occurs.,

MR ' ’ Although there have been experiments o
o ' . indicating that exteroceptiye cues are

C Y [ N '
irrelevant in affecting CTAs (Garcia, McGowan,

*fu ' - " Ervin £ Koelling, 19683 Slotnick, Brown §
R ’
E ? ' Gelhard, 1977), these studies have not altered

i neurotransmitter levels. It is possible that .

[
s
‘.

when CAs are depleted, the role of‘exterbcepti§e

g

s

cues may become increasingly ecritical in CTAs

-

induced by morphine. This may be tested by

£
¥

a2

, conducting CTA experiments in which CAs as well
| ¢ : ' as situational variablés'are systematically
manipulated.

' Sklar and Amit have probosed that the

~ * aversion péodubed by morphine is functionally

' related to the positive reinforcement. If this

.. . }
5 s - ]

N




" determined in part by situatiorial variables as -

56

is true, one would expect an enhancement of
running speed corresponding to the increase seen;
in the CTA produced by AMPT pretreatment in this
exberiment. AMPT, however, had no.efféét on .

.

running speed. This may have been a functionm of
the increased variabilitxhin running speed
produced’by pretreatment with an injection.
Alternatively, it is possible that there is more
than one basic physiolBEiEal substfate mediating
positivedreinforcement and aversion produced by
morphine. There may be some overlap in systems
subserving various classes of responses (i.e. \
classes of appétifive and’ avoidance response)
and this is indicated by experimégﬁf previously
mentioned in which CA depletions attenuated both . '3
appetitive and avoidance responses in different
paradigms.” The degree of overlap may be

y

well as variations in the response which is ' -

being .measured. Thus, a more systematic

>

examination of the interaction between

‘physioclogical manipu%ationg, stimulus situations

‘and demand character¥stics of a situation is

needed.
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