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ABSTRACT

-

Studies dealing with morphine's reinforcing properties have revesled

. an apparent paradox that the drug {s a regarﬁing,'stiﬁulus in self-ad-

: nininntién paradigus, but a punishing agent"in the conditioned taste-
aversion lituntion. The present scudy atcmpn to demonstrate mor-
phtnc ] reﬁrding property in the form of a condi.tioned tute-ptefc:-

" ence by pairing a novel £lavour with injections relieving withdraval

stress in drug-dependent rats, Rats were made morphine dependcnt by 15

days of twice daily injections at doses escalating from 25 to 150 mg/kg
each, Higb-dou morphinc maintenance injcctions of 150 ls/kg were then

¢

paired with a novel coffee- flavoured solution at 24 or 48 hour inter~
vals over e 10 day training period, Subsequent one ;nd two~-bottle

preference tests showed a resulting learned coffee aver'ni.on vhich was
seen in control animals receiving the ;ane dru-g injections and coffes

exposure without contiguous pairing of the two, OFf great interest

vas a ‘grog;p of dependent animals which were given coffee~-morphine
pat;ingc while morphine~sated rather than vhile xﬂorphiﬁe-depriv,d

and subsequently did not learn a ~c¢‘>£fee aversion, "L'lllug, morphine in-
" Jections during withd:_.‘awal stress did not confer positive rcitiforcing
properties on associsted taste stimll, but rather produced learnéd
taste aversion, ‘whereas morphine administered in the absence of with-
-draval stress was neutral, These data .upport the view thnt in etthn
morphine-naive or morphtna-depcnden%miml‘\ the drug 1s not a re-
varding stimulus in the context of the conditioned taste-sversion

.
-

paradigm,
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* . - INTRODUCTION

By definition, a primary reinforcer is a stimulus event

‘which an organism can assdciate with certain neucral stimuli

resulting 1n the acquisition of secondary reinforcing properties
by these prevlously neutral stimuli. The secondary reinforcers -
can subsequently either increase or decrease the probability of -

the response upon jwhi.ch they are contingent, dependiné upon the

.nature of the primary reinforcer (either rewarding or punishing).

However, morphine along with a few other psychoactive drugs has

been shown to "act both as a positive reinforcer and as a pun-
ishing stimulus, depending upon the nature of the particular

’

paradigm used to evaluate the drug's reinforcing properties

7\

(Cappell, LeBlanc and Endrenyi, 1973). Whereas certain patadigrzn

" conclude that morphine is a powerful positive réinforcer (Weeks

and Collins, 11964), other ;xperimental situations allow for the
opposite conclusion (Cappell et al, 1973),

For example, morphine has been qhown to act as a positive .
primary retnforcef for place lea;:ning 1n tats (Beach. 1957).
In his study, rats showed a ptefqrence for the goal box in which/ :

they were habitually :l.njected. This habit persisted long aftar

" morphine injections had ceased, Illusttat'tng that certain visual '

stimuli in the Y-maze had acq/tgred secondary reinforcing.pro-

- perties, Beach's (1:95‘7) basic experiment has been. successfully
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, administer a drug, t:hj.{ can be taken as evidence that the '

When saline f'i.p 3 temporarily substituted for ‘the drug, the bar-
- P s [ o .

\ -
replicated by other researchers such as Schwartz and Harchok

(1974) and Kumar (1972).

PR

Numerous studies have also ﬂlustrated that', anima‘l.‘ will

learn to press a lever for an injection of morphine, wbether ' :
it is, administered intrape\ttqggally (Nichols, 1965) or- ‘&ytra— ‘
venously (Weeks, 1964). 1f an animal will learn to self-

drug has positively reinforcing pharmacological consequences.

2
" ., ,.., .. . .
¢ it ?a%i}%?r‘;&“i@.ﬁ-‘«ﬁ{% T

L
pressing response continues to be elicited by the conditioned

ee‘c'ondary reinforcers it‘:he self-administrétton equ{.pmnt).

-For vexample, Goldbe'r‘g et al (1969) have shown thae after a

number of response-conti.qgent pairings of light and morphine in-

jections, .the ligl}t:«by itgelf ‘acqeired the pri;petty necessary

# elfcit b:r;-prening. N . L )
A widely studied means of drug self-adminiatrat:ion is '

through a par‘zaigm invo’l.ving the oral eonsmption ‘of a mor-

B

phine solution (Stollerman and Kumar; 1970). The bitter taste

of t:he morphine solutj.cm results in its 1ni.t:1a1 rejection.

This initial averai.gn to the bitter tante can be’ counteracted

’ by first habituatinh{ the animals to satisfying their normal

thirst during a limited time‘ daily, and then substititing a
.morphtne’ solution for the water normally presented (Kumar et
.et, 1968). Subsequently; when both morphine and water are

)

)
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4 ‘ ! er ? “ e

‘ available in a choice siuation, the anima\\ demonstrate a

or for an -

;o / distinct preference for, the bitter morphine solution,

equally bitter quinine solution (Kumir et al, 1968). | Since the R l

- : . f of drinking the morphine is presmnably the primary poa tive

reipforcer in-this paradipm. S \ ' C

: ' X Morphine was discussed aboire as a poaitive reinforcer in

t

/ three different behavioural contexts' (a) choosing one arm of
,1" a Y-maze for morphine reinforcement, (b)” lever-pressing (for the
Il /J ~- 4

((?\g, (c) oral cons\‘ption for morphine s pharmacological effeet. E '

i

The Kumar et al (1968) drinking paradign clearly demonetrates ’ » ‘ .
that rats possess the ability to learn an association betveen ' .

e taste and the presumably rewarding phathacological effects of

1

, R <t

morph‘ine. And yet, when taste and the pharmacological a&ion of’ ot

10

mocﬁine is paired in the conditioned taste-avereion P adig . .

\
v morphine turns out to be a potent punishing stimulus (Cappell

et al, 1973). In the conditioned taste-aversion situation, a = ’ )
] . _g ‘ ' <
cfrug-naive anfmal is presented with a novel taste follwed'by the '
. : - . .
- ' , morphine injection., The animal subsequently avoids the nove}

taste 'even‘thou'gh the drug dosage used in the‘experiment‘: is * 7,

known -to be intravenously self—adminiateted in the lever-pressing

© —

v paradigm (Cappell et al, 1973). l{orphine thus appearo to. be .. v

4

both rewarding .and punishing, depending on the paradigm used to
g 8

duplicate its p!roperties. ‘ o ‘
\\ o .. N . . ’ . “
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R .\ . .
That morphine is a potent aversive agent has lbngtbeeﬁ' /
- 3 : . ! ‘o,

-

Ao estabilsfxed by Pamlov_‘(19'27). He showed-that in dogs an 1njec-

. R
‘tion of morphine produces a vat('i.ety of direct physiological effects Y
- v " . 1] N % ~

such as nausea,,'ﬁypothermia, Eglivati.dh and changes in heart rate;

effects which' can be easily condttioqa!ile to light,‘ the sight of i ' 4

/

itgelf éventually Vcoméc,'t'o elicit vomiting in the animal. It _ -
. \

has been suggested by Amit";et al (1975)‘ that céﬁ:{n drugs such

" the eyringe or the sight of the experimentor. The light by - :
X 3

as morphine, seem to be aversive only to morphine-naive animals “
and that ‘the punlshiné pharmaco’logi;:al effects which accompany -~ *
‘th; initial doses of the drug are reduced or eliminated with
s’ubseque::c doses. This implies that, in \{he conditioned taste~
aversion paradigm, a learned taste-aversion should only be oI;-

4

served wi;en morphine~-naive animals are used. But this hypo-
thesis does not necessarily imply that it is specifically drug-
~ naivety which obscures mot:pftine'n known rewarding properties
in the- conditi.oned taste aversion )baradigm. It is possible that
the.' conditioned @te-aversion situation, b’ 1ts_\'v‘ery n‘afture of
<

pai'ring' novel taste with subsequent physi.ologica} consequence},

mﬂnot be. suitable for demonstrating morphine’'s reinforcing .

action in the form of a conditioned taste-preference, ;’\s its nams © o

23

implies, the conditioned taste-aversion paradigm may, fn fact, be

g
useful only in'dmnstrnting a8 learned taste-aversion. P
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. \ LI Y t
It is, in facc,l\VOrthwhﬂ?to note that conditioned-taste
preferences are ,quite j&fﬂ.c\dt to demonstrate and are thus a

rarity in | the literature whereas the ease with which condition-

i

e }:aste-avetaions are forn@d‘ is ivei‘l known (Revusky, 1970).

v to.‘this point in tlme, only two relevant examples of a

&
conditioned taste-preference in rats have been found,

Gargia
1 4
et al (1967) condittqned increasel in preference for a 1
( .
flavour in thiamiae-deficignt r,\at:s‘!_vy pairing thiamine injec-

¢ & .

and Garcia
- X

tions with the ingestion of a novel taste. Gre

( i971) ghoved that recuperation from rphine-induced {11~ .

ness served as the positive reinforcer to produce a‘preference

r

for efther of two novel tastes. In both experiments t'hae offget .

or recovery from illneu was the primary reinforcer. The ‘co:I-
ditioned tastb-prefetence paradigm is thus the opposite anal.ogue

of the conditioned taate-aversion situation in whlch the ouut

of illnegs ‘servés as the primary ;einforcer.
It {8 well known that {f morphine is chtonicall.y admintater-
ed in sufficiently large amounts, a need state for the drug is,

developed vhich is known as physical dependence. Once physical

dependeqce is estabushed, wi.thdrawal",of morphine rooulos in " * —
_ physical distress call.e;l the ""withdrawal syndrome". liapi.d re-
covery fro;n,thc 11lness of with al‘ resulul upon the administra-
tion of more drug, §uch'fecovery from the disﬁte;s of morphine
withdrawal is thus analogous to:te‘co‘(ery from tho ipomorglilne-

induced or thismine-deficient malaise used successfully as’the

PR
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- .. : . Do
" posttive reinforcer in previous taste conditioned paradim

Thus, morphine-dependent anhuls may be used in the condtti.oned

&

taste-aversi.on paradigm to attempt to demonstrate a tute-pre-
A}
ference by pairing a novel f.l.avour with recavery from morphine
i
N . !

vit:hdrawal ’ .
; ' ~

’

It should be pointed out that rats, whether i.nitiall,y mo‘t-
phi-ne dependcnt or non-dependent, possess the ability to Learn.
an assocl:atﬁon between. taste and the pharmacological effe‘_cts of
mr?hine (Stt;lerman and Kumar, 19710). The Stolerman and Kma;
(1970) self-administration paradigm fliffen from the taste~
oond&ti.oninﬁ sitliation in many vays,. nonethelespn it is clear N
that in both cases' the animals learn abou\t qthe conce}luence' of
ingesting a novel-_tastir'lg‘.fluid. “The toqdi‘tioned tute:-aveulon L)

L
paradign can be set up so that a novel flavour is p/nirgd with a

. - <
motphi.ne "medicinal” o <p\"mai.nt:enam:e” injectton in dependent

pnldals. Thus, one could hope to observe a condttloned taste-
preference in such:a paradigm for several reasons: (a) rats can
learn the associatlon-betweex; 'fiavour and,poaif:lve “"medicinal”
coln\sec‘;wtencesB (Garcia et al, 1967; Green and Garcia, 1971),

(b)a dependent rats are able td auqci_éte taste vith morphine's |

pharmacological effects (Stolerman and Kfhar, 1970), (c) morphine




. mo::pbine are ,puqt\uubly ae‘ccnuatc,d vhen m:phtn‘e-exporilncid

or dependent animals are used (Bclotm&ind Anit, 1975; LeBlan®
and Cappell, ,1974), ' . -

‘bacquet: (1973) was the :i.u_t'to use morphine ""medicinal’

“~

injections as the primary reinforcer in an ‘attempt to ‘produ'cc a
~  conditioned tapﬁgﬂprcfergnce. She implemented”a schedule of
: n ' 5 .
conditioning in which morphine~-naive animals slowly becams drug-

" depéndent during the course of repeated’ taste~drug pairings.

She hoped that following the deyelopment of drug-dapanndcncc, \'
u tl}c emergence of a taste-preference would ovdrcome the expected -
initial Casto-;varsion. l{oweve::ydicqgct found thit the- initial \
- lean,':'ed taste~aversion remsined througholt the course 3,’; cratnﬁxf:/
ngsequently, 1.‘1: is unclear vhether ‘hqsr study was roau’y a failure
~ to reverse an initial learned taste-aversion, rather than a
fatlure to pz;oduca 8 lear;md ta:tcwpntcr‘énca.’ .

. "The obvious way to eliminate the problem of drug~naive

animals in the {nitial conditioning period {s to establish mor~

philm-dcpgndcncc before ‘training ycgtnb. In this way, the very
£§rlt: tutb-dgyg pairing 1s one }n %im a novel ﬂw::ur is
followed by a medicinalmorphine. injection,  The first study to
use u.uch mrp;line pramdtcnglon in the ’condtciongd tutz-wcrlfon
paradigm wan Pai'kor_ et- al (1973), Conucquantcly, they npc;rtld' '
the demonstration of a learned tnscc:'ﬁ;"cfcm\ti&o. but in fact what
their study péqmcd to iiluﬂ;ntc vas the reyci’.'ul of an tn‘t-t’:ui .

tun-uv’nton which was attenuated during the training procsdures.
o\ L

.




' adninistered during training,

e

f . ‘
Spccificqllxigzdrkor,ct al 21§73) premedicated lis sxpsrimental

R ' ]
animals ggﬂ ssbsequently measured their level of preference for
o v N

& novel tasting fluid both before and after conditidiing

regimen., Unfortunately, each test of praference used in their e

result, the stress of withdraval may have interfared with.the

nordal level of preference for the novel solution ‘over the 96

-hour test peridd, - This notion is sﬁbported by‘an untrained _

control .group which received no promodication but exhibited &
much higher level of preference for the novel tic?aur during the
96 hour-pretraining praference test, Thus, Lt appears that just
as in Jacquet's (1973) ltudif);n initial aversion to the nov;l'
éilt. was .established befors the taste-medicine pairings vere
On the postitraining preference test; Parker et al (1973)°
found that the premedicated animals exhibited a higher level of

prefersnce for the_llhvoﬁrcd sohution tﬁin in the pre-training

preference cc}t.J From this observation they céﬁcludcd that during

condétioning the morphine~dependent animals wers abls to lllO"

- cists the beneficial consequences of a morphine medicinal in-

Joction wtthAthi contiguous presentation of a novel flavour,
ugycvct, their atudy lacks the one contr¥l gtoup‘hlscnttgliln

proving that an obsarved increass in prefersnce for a flavoured




|-

solution fol}owfng exposure is really a conditioned tant;-
preference and not ju;t the normal tnct;nlc in prcictcncc ex~
pected dus to rcpcacoq exposure § thj,novel flgvour. It.is
worthwhile to note that the level of preference which they
'claiqu to be as a result of learning never exceeded the level

“of prefcrence oxhlBited’by his drug-naive,’ untrained animals.'

- . 1t would appear that ‘what Porker et al (1973)really achieved

was the reversal of an inadvertantly broduccd taste-aversion
back to the levsl of dfug-nnivc, untrnine§ controls.k 1t il-?l’&!
_that tho{simple slimination of a castf~averaion‘cqnnot‘bc dascribed
as learning of-any kind, unLosi ‘the appropriate controls ars
implsmented into the design of the experiment,

‘Kzolcalon to be learned from the Jacquet (1373) and Pgrker
et al (1973) studies is that one must follow two simple rules Lf
an initial tanta-avcrlgon is to be avoided: (a) before training, ‘b

-

the animals must be premadlcuced‘to indufé“dapandancc on the

drug, (b) the novel fiavodred solution must not be paired with
mggpﬁiﬁe withdraval over long pegiodb of timcfi In & study |

" .published after thq compf;tioq of cheprcscné experiments, lLeBlanc
and Cappell (1974) followed these guidelines and yet still d1d

not demonstrate a learned taste-prefersnce, lowever, in accordance
" with the Parker ot‘}l (1973) aéudy. LeBlanc and Cappﬁll

found that éhe avctpi{? properties of morphine injoitlonl vere

¢ )
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-attenuated when the infections vere glvgn to morphine~-depen~

dent rats. No evidence 'of a learned taste-preference vas seen,

This attenuation may be accounted for by the relacively_}w-
8 - dose morphine ''maintenance” injections administered during
. training, Parl}apa‘ the dose was 'pf an insufficient magnitude
‘to produce a learned taste~preference. On the othe‘; hand, as
a result of morphine expoahu duriag premediéncl‘on—, the dose
may have been inau‘fﬂcient‘ to produce a learned taste-avex:lion.
R . i’hus, a hb{lel' dosage of» the "medicinal tr[ject:_!.an durving

training may either produce the desired learned taste«prefer~

- ’ ence or its opposite analogue, a lurned.‘ tute-fwcuton.

" - The present study assessed the effects of taltf-moiphino
pairings in morphine dependent anﬁnall using fgirl.y h_;g_l;__&._}g
of the "medicinal” injection Auring training. The flaws ot‘

'ého.ucquct (1973) and“?nrker (1973) studies were avoided, °
The purpose of the present study was to‘'attempt to demonstrate

morphine' s well-known rewarding ﬁropartiu using a conditioned

tuu-‘avcraion paradigm, In this study, the uss of'gh;rphtnc- .
dependent ariipall served to: (a) prapare the animals for sub-

léqgont morphine "medicinal” injections during training, and

(b) reduce the aversiveness of morphine administration exper-
. = {ienced by drug-naive animals, tfms‘rcducing the possibility
that such aversiveness may interfere with the learning of a

' ‘taste=preference, It is well known ghat rats ar;_ ;blc to ‘ {

ulocuu'ucovuy from illnesas with novel flavours (Gre#m and . &




'

.Garcia, 1971), TFurthermore, it is known from oral self-sdmin=-

istration studies that rata‘cnn learn about the beneficial

pharmacological consequences of ingesting a bitter morphine

solution (Kumar et al 1968), Thus, rats presumdbiy have the
potential to learn a taute-ptefercnce uaing, as the positivc
rotnfbrcer, morphine injectiona into "morpﬁinc-naedy“ animals, .

" The present study cxnmines this potential by attempting to .

condition = taate-freferencc in drug~dependent animals,

P k It is important to point out that such a demonstration

of morphine's relnfdrcing "medicinal” pro?a:ty in the CTA para-
digm would have to be regardcd?as just a-"epecial case" of mor-
phine's well~known rewardiﬁ% pfoéortiel since drug-dependent
animals wérivunad. Other pnradigms clcarly have shown that rats

i

X initiete and maintain nelf-adminiutracion at doses which do not
naccasatily produce signs of phylical depgpdencn (Woods and
Shu;tcr. 1968; Bhuster, 1970; Deneau, Yanegita and Bccvcrc,J1969),
@ : , On the other hand, a demonstration of morphine's punishiﬁg.prOw
perty in this study vould iupport'the nocidh‘thgt, whéther

dependent or non-duppndant,"anigals are not able to associate

flavour with morphine rcﬁ;rd in the conditioned taste-aversion

paradigm, , ) , -

s
-

. X One final note concerning the administration of morphine-
. "into drug-dapendont animals is that qqch 1njoétionn can b; ex~

scuted otthor{durihg withdraval uf;oii, or'ihoréiy after a




~

maintenance injection vhen the animal i. not, physiologically, ‘
in need of the drug.  Thus, the present study also examined

the reinforcing properties of morphine administration in

drug-satiated, dependent rai:c, This extra group of dependent /
. R ,

animals allowed for a direct comparison between the reinforcing .

propsrties of a morphine "medicinal” {njection and a presumably

"unnseded" morphine injection,
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L The study was divided into three parts although all of

the animals in the study were run at the same time, Experiment\

T ey

1 conaisted of three control groups and one experimental. group,
It f esi.gned~co 'd’ateml.ne whether a morphine maintenance £n- o
Jection in%8-hour drug-deprived, dependent animah,cm;ld be ;

paired with a novel coffeec fl.avour to pro&uce a conditioned-

_ taste preference, Experiment 2 was idencical in purpose to

o

Experiment 1, but the morphine injections were paired with

i

coffee every 24 hours and only one control group was uled. . . %

‘ | Expet:lmem: 3 was also deoigned to datemine the effects of ;

. ‘ j pairing a morphine injection with the cofiee flavour, but in §
ﬂ “f'/ this case, drug-sated dependent animals were tested, .

" bt e s

Subjects: The aubjects were 56 male Wistar rats weighing

between 240 and 260 gm at the start of the expe:"imené. , , i
. . )

Prmdipat.ion Bchedule (days 1-15): Qf the 56 animals, 40

were tandpmly selected to be given premedication. These rats

O

LN 2 SR

- . were put on a morphine injection schedule to induce physical

dependence over a period of 15 days. The remaining 16 animals

a
RPN MR

wvere Iadmlnh:ered control injections of saline and therofou

“+ remained drug‘;-naive. . )




During the course of gremedi.cation, morphine sulfate was

administered intraperitoneally twice a day, at 9 a,m, and 6
p.m. The first day's injections were at a dose of 25 mg/kg

each and injection doses were increased by 25 mg/kg/day to a

final dose of 150 mg/kg each twice a day. The 150 mg/kg (twice ' o
per day) dose was then coni:iﬁued 'fromiday 6 to day 15. 'Thil , |
dose reéimen was judgeled to be sufficient to establish a re-
l1iable level of physical dependence to morphine on the basis of .
studles such as Schwartz and Marchok (1974), Jacquet (1373), -
‘Hine et al (1975). Dependence was to have been ‘co.nfi.rmid by
test with naloxone (Way et al, 1969), but the drug was not
aveilable, and the 'test could not be made,

Water was available at ail times on days 1~ 10. On the
last 5 days oi:’ the premedication regimen, the animals were .

&

U . forced tn drink all their water during a 20.minute period once
a day, 2 hours Pefore their 6 p.m, inje?:.t:i:m. Food was available

freefy throughout the experiment. All fluid given during the
- o e course of the experiment was available from 100 ml Richter tubes.

[}
On day 16, the 40 drug-dependent animals.were divided into

‘. five equal groups; the groups vere matched on the basis o’f

: water intake over day$ Iflt and 15, Similarly, the drug-naive '
— animals welra divided int;o two equal groups wi h matched water

L Lntak;. N - . j

T




Experiment 1

Two of the drug-dependent groups and both drug-naive

\

. groups were used in the first experiment, @

The Conditioning Trials (days 16-25): Following the second

morphine injection on day- 15, thé animals »in"t;he two drug-

dependent groups received one 150 ;ng/ké morghine maintenance

" injection once every 48 hours over a period of 10 days. Five

such médicinal injections were therefoge\adnini,;tered in
Ny -

- each group., With each morphine iﬁjection,, a 1.5% coffee solu~

tion (decaffeinated iqkal\_{g\sﬁ:_na&g available either 2 hours
after or imedlat;ely.pre;:eding, \f:hg\morphine injection, Spe-
cifically, the experimental Group |l :animéls received their
mainter;ance :inje'ctions 1immediately f\ter egch. presentation of

‘ the'goffee fllavour; 'I‘hus,y in . , moyphine Qaintenmce vas
paired with flavour every 48‘hour;. Group 2, each morphine

. mai.nt:enence‘ injection was administer o hours before tfxe coffee
‘was made avaaila‘bAle. Th'ua, the presumed effects of morphine

' han'd novel -taste were‘ Emzaired, and this group was a backwards-
‘com‘litic;hing‘coqtrol group, Each coffee presentation lasted 20
minutes and the' coffee solution was the only fluid available on
‘the ‘morphine injec‘tion days. Water was Lplade available for 20
nlnutes on thé altgmate days at the same hour dufing the ten-

-, day éondlt&oning schedule. The 20 mPhute coffee ana water in-

takes were measured to the nearest 0,5 ml,




~

The drug-naiv'e animals in Grov:xp 3 andul; weteqtreatéd in a
similar fashion to Group 1 during the conditioning tria’ls,‘ in
| that a morphine or saline injection immediately followed (was
patredl) with each 20 minute coffee pr\esentation. Group 3
received moi:phing injections at a 25 mg}kg doge %Hhile Group 4
was adminidtetgd control saline injections immediately follow-

ing the 20 minute ‘availability.of coffee,

To summarize (see Table 1), Group 1 was the experimental

group of morphine-dependent animals given the ,novelntaste of -,
coffee followed by 'a‘ morphine~maintenance 1nject.:i.on.. ‘In ‘
these animals, coffee taste was paiteq with an injection which
reliteved the -stresa of abstinence once every 48 hours. Group

2 received its medicinal injection 2 hours i)efc;r’e i:he no;el

flavour and was therefore an unpaired, or baékwatd;condition—

-

iﬁg control group; coffee and relief from abstinence.should

not have peen agsociated by this group. Group Q_v;was a drug-

naive control which receifved saline injeél:ions during condi-

Y

tioning. This group was used to reflect the normal or baseline ‘

level of coffee intake over the course of developing coffee .

\i
¢ L

Lyotes - The first time that coffee and'a morphine or saline in-

. Jection was paired in Groups 1, 3 and 4 (day 17), the drug was
adminiptered ‘“just 30 seconds after the novel-tasting coffee so- '

lution was made available. After the injection, the animals were

glven access to the coffee for thé .remainder of the 20 minute per-

iod. The purpose of thisg procedure during the first taste-drug pair-
ing was to allow for more control over the amount of initial exposure .
to the novel taste. On all subsequent pairings, the injections were
given immediately after the 20 minute taste presentation, -
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] i
familiarity. Group 3 was-a non-dependent group used to
Aetermine whether the changesyin coffee. preference. observed
in ’)ro\;p 1 vere a result of morphine premedication. ' Group-3

vas expected to develop a strong conditioned taste-avéts:l.on. [

\ . " .- # ,
The Post-conditioning Preference Test: 48 hours following the

’

final taste-drug pairing, all four groups were given 20 minutes
of simultaneous access i:o water and coffee, This two-bottle

) preference test lasted 48 hours. Water and coffee intakes
-,

were recorded after the first 20 minutes, and subsequently for
, .

. v
two consecutive 24~hour period;,
— , \

>

Exgerimei\t: 2

Two dependent groups of eight animals eaéh were used in

N

The essential”difference during con-

» this part of the study.

The Conditioning Trials:

,. ditioning between Groups 1 and 2 of Experiment 1 and the two
= 4
¢ analogous groups in Experiment 2 was that the latter two were

irings once every 24 hours for
10 consecutive days instegd of once every 48 hours. 1Im all
. N

other respects the treatments were identical. Thus Group 5 was

- . administered coffee-morphin

-analogous to Group 1 in that morphine maintenance ﬁtnedi.nteiy
followed coffee; Group 6 was an analog of Group 2. Since
Groups 5 and 6 recgived morph\irie injections évery day, the

-

availability of _vat:e'r' on altermate day/s had ko b&‘eli.ntnated.

Y - R
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The animals in this experiment thus had the coffee solution as -

.\ 2
v

the only flui._d» available for ten consecutive days.

ll

o : The rationale for'Experiment 2, ‘in which rats were given 3

/ ’

*

SANEI CLE

b a morphi.xie maintenance injection paired with flavour évery 24 :

hours, is that the stress of'whbdrawal incredses in 1nten31'Cy' .
for up to 96 hours after the latest fnjection (Wikler et al,
, 1953). Therefore, t!ge degree of relief from abstinence or need-

) f?‘ - .
reduction may vary @/ diffetint/lévels‘of taste-aversion of

% g preference may result for taste-morphine associations made under
g ' different levels of abstinence. Moreover, the lack of alternative

. 'sburces of fluid could Sorce the Group %" animals to consumer

larger quantities of coffee in the event of an initially strong

o>
1

aversion to coffee, and this could alter the strength of mor-

-

co o Phine-coffee association, \

The Post-conditioning Preference Tests: The two-bottle taste

) .d
preference teﬁst was identical to that of Experiment 1 except (

? /
that the two-bottle test was initiated 24 hours after the

final taste-drug pairing on day 25, —

g ": Experiment 3 A \“\—,

. The remaining dependent group of ‘Tats, Group 7, was used in
this part of the study, . - i .

-

The Conditioning Trials: The rats in this experiment were treated . '

1 ' ¥n the same way as Group 1 (in which ;medicinalLinJection . ¥
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’i.n.nedi.ately followed cdffee exposure) with one exceptipn:
a normal medicinal\. injection was administered two hours be-L
for,veach coffee preuéntatsion and an ad:ﬂtional 150\\ ms/:g in~
jection was given f8llowing the coffee. In this way, the
morph{M® injection which followed the novel flavour was not
of a medicinal nafure. 1t represented, ratfxet, an administra-

¢ -

tion of morphine to drug-gated, drug-dependent animals.

The Post-conditioning Tests: The two-bottle taste preference

test was identical to Experiments 1 and 2, \&‘
. »
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N ' ~ RESULTS s ,‘
_Table 2 showk the mean coffee intake a:f\each groupaduring *

o the( initial 20 minute exposure t 'the coffee solution. This

initial pairing-day data 1s udeful in preparing Figures 1l and 3,

which illustrate the subsequent me cb-ffee"consumption of each ¢
8 ' - ~ ”
group after “torrecting for baseline intaie, ' .

An analysis of variance of the initigl paiti g~day data °

«

revealed a significant, between-groups effect (F = 410' df = 4,35;
o

p ¢-001), Subseq%f: Scheffé tests discovered that: Group 1

was ignificancly different from Groupe 2 and 4 (p( 01); “Group

ok
differed from Group 6 (p<.01); and Group 7 did not: differ - si&
n{ficantly from either Group 2,3 or 4 These di.ffef:gnces between

gtoups in %nitial coffee i.:ﬂ:alce justify the correction of subse~

“,quent coffee intalces with the baseline dat:a given, in Table 2,

) \ -Bxperiment 1

T . :r\

l’igure 1 iliustrates mean coffee consumption relative to~

each group 8. initial coffee intake on ‘day 17, It 13 clear from

Fig. 1 that e experimental paradigm was ﬂucenful in pro-

ducing }:1oned taste~preference for the coffee solutio{h
&f.fkarence from baseline data, am analysis of variance
for -rdpeated measures between groups raveaIeQ' a significant

overall between groups effect (F = 34.6; df = 4,35; p< .0L).

ge
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maintenance injections immediately follovi;n_g access to the noval

¥ “(p>05 on day'a 19, 2\3, 25), On day 21, however, Group 1 con-

* T . w2le e

[and

statistically insignificant, Since axpcrimanff 1 is primarily’

interested in Group 1, in which nni.mﬁu,\ven administered morphine
v

coffee flavour, appropriate utntinicnl compar:l.aonl anong

means were done in order to further evaluate the statistical * ‘t\

ralntionahtp of Group 1 to its three control groups,

~

Thus, Grqup\ l.“connumed less coffeea on evox;y trial than d?.d .
Group 2, which received its maintenance injection two hours
bafore the coffee (p<.01), In fact, as Figure 1 Lliuutu!:n.
the mean amounts of caffee drank ig Group 1 were lesa than one-
tenth of the mean intakps of Gzioup 4 from day 19‘ to day 25. In
contrast, Group 1 vae aimila; in ifs 1ow level of coffes con- ‘,‘
lumption to Group 3, the drug-naive g;'bt;lp in which ndvel mor-
phina inject:!.onn were patrad with coffes, The animals in Group
5”;:quirad a powerful conditioned tast:e-avoraion, as ox ctad\

.and the levels of coﬂ_.’u intake demonatrated by Group 3 wers com-

pargblo statistlically to Group \l\ for thrae of the four tint da;'n. )

sumed significantly more coffee than did Group 3 (p«<.05), “thus

indicating an attenuation of the learned taate~aversion as a

r}vlt of \pro@di.cnéion.
A\

* The tasge-aversion avident-in Groups 1 and 3 was so potent that

all of the animals in Group 3 and one in Group 1 demonstrated a
tetal rejection of’ the coffee ‘lolutlon at the end of the condi-

tioning period, Consequently, all of the animals in Group 3

3 N a
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consumed all of their ‘fluid on the alternate water days -3

(days 20, 22, 24, 26)., Thus, Piguge 2 compares the mmount of

coffee consumed on a paxticylar day to the amount of water intake

on the subsequent non-coffee day, This comparison is expressed ..

as the ratio of the coffee intake to the sum of coffee plus water

consumed over the two days, The ratios in Figure 2 evidently
.support the differences illustrated in Figure‘l bstween Groups
1, 2, 3 and 4. Thus, despite the differences in mean daily
coffee intake betwesn the four groups, the mean amount of water

consumed on the alternate water days was virtually {dentical
, .

a

in each group.
Whhe Group 1 demonstrated a steady, low level of coffes
intake thro‘t‘xghouf the condtcionlng/pariod. the drug-naive ‘salipe
control (Group 4) steadily inoreased itu_ mean consumption of
coffee so that, by day 25 the animals in Group 4 wars drinking as
much coffes as water during the 20 minute periods on alternats
days (Fig, 1 and 2), In or&ar for J)o:p 1 to domonstrate a true
preference for the coffee, flavour, i.rta mean intake of co!teo‘
would have to surpass that of Group 4, l‘lut Group 1 consumed
significantly lesasn ’coun than éroup 4 on every trial (p(;ﬂl) .’
once again providing no evidence for a conditioned tasts pra=:

ferance but rather for a learned tasta-aversion,

r o

e e ] gt s - e

. e v B et A

3 b il o - e v




P TR Y

.23

sriment %“
A ' j_‘__

The results oftbxperimanc 2 are treated separately in
-;:tiutical and graphical analysis since coffee was the only source
of fluid to éhese animale for 10 days and since coffee and morpﬁinc,
were Admintstared once every Zahpura thus eliminating the alternate

»

water days. An analysis of variance for repeated trials bstween
groups revealed a slgnlfic;;t between groups effect but ne other
effect (F = 54,0; df = 1,14; pg,01),
» Group 5, which receivaed morphtne'maincanance injections just

after coffee once every 24 hours nevertholess maintained a very
4 low leval of %ntakc of the coffee golution, its only éou;cn of
" fluid throughout the 10 day conditioning period (Figu;e 3).

Despite the fact that Group 5 had no other\u%urca of fluid, the
average 20 minute coffee intake was only 2.5 ml over éﬁa d{g-dnyl \
of trnini;:T\‘Conttol Group 6, which was administered the mediois

nal injections two houra before aach coffee presentation deronstrated
& level of intake 3 to 4 times @igher chaQ;G}oup 5 (pfﬁbOl on

each trial),

That ‘the low level of drinking observad in—Group 3 was not

due to Phe effect of 24 hours of morphine daprivation was demonstrated
on'ﬁay 26 when Group 5 was given a cholce of water or coffee. On *
&ny 26, the total volume of fluid consumod rose significantly (p«t.Oi)
due to high water intake, The decreassd fluid intake observed in

Group 6 on day 26 was probably dua to the situational novalty of
‘havlng access to fluid Sotorn first receiving the usual morphine

N
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po- maintenance injection.

; -

All of the animals in Group 'S, which had morphine maintenance

paired with taste/lost a great-deal of,ﬁody weight (Figure 4)

[ots
| Rt

over the 10 day conditioning periogjfpdicating severe dehydra=-

tion, and B the same time demdnntrating the potency of the

o~

s tantg-avers‘pn in thees animals., In contrast, the qnimalniln

ST

control Group 6 did not lose any weight over the course of the

g,

Sxperiment. Thus the animals in Group 5 had acquired an aversion

to the coffee taste to the pélnt of severe weight 1das and de-

hydration, Wet mash had to be supplied to four of the &;tarior;

ating animals towards the end of the study (days 21=26) to pre-
~

£

vent death from starvation and dehydratiqn. " .
'Eggegimégb 3 (// ’ , .

The results of Experiment 3 wera treated in the anmc(n:a:iltl-

cal and graphical ‘analysis as ware the feoulhc of Equrlnnnt'} be-

¢

‘causs of identical methodological considerations. An analysis of

variance for repeated trgpil boéwonn'spoupa revealed a significant bee
. ‘ twocn'grouﬁl effect (F -‘Sh.6; df -'4;353 p €.01) but/no othcrlotéocé.
The ranule} of this part;pt the study suggest that drﬁs-untic:y in
norp‘ine-dApandent rats precluded ths acquisitienTof the conditioned
- taste~aversion illustrated i{n.Group l of Lxperiment 1, ?toup 7.thich
.wa1 administered its morphine maint:nnnco injections two hours
"A‘gtogo the usual coffes-morphine opa'irtng did not exhibit the low

oy

l) A
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lavel of coffée intake observed iﬁ Groups 1 and 3 .o0f
Experiment 1 (p<,01 for all trials). Th; procaedural diffaioncc
Eotwce? Groups 1 and 7 was that in Group 1 coffee was foilawed
by.i praaumnbly medicinal drug injection, whereas in Group 7

the injection following the coffes was into a drug-sated, de-

i pendent animal. In Gréup’S. the morphine injection wis not

physiologically necessary sinﬁa the animals in Group 3 were not
morphine~dependent. As PFigure 1 illustrates, both'Groupl 1 and
]

3 acquired taste-aversions, but not Group 7.

EE

".Moreovar, Groupﬂ? did not dtf{pr,sha:igtically_fromLGroug
2 of Eiparimo?t 1, a group which éid not acquire a conditioned
taste-aversion since the maintenance injeeéion and coffee
flavour were not huired (p).SS for all trials), Th;i it %l
clear ;hac Group ; had not acquifed the tu@te-nvefaionu
The two-bottle preference test on day 27 (Figure 2)
demonstrated the.t§picq}1y lov level of coffec intaks in a

cholce situation,

]
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Undor ‘the pregent experimental paudﬂ.gm a conditioned

talto-prcfetence was not ncqutred following repeated pairings
of novel flavour vith morphina "medicinal' tnjections. Bpec-
iﬂ.cally. in Grqup 1 the pnmcdicat:ion procedure did not offset

(but did attenuate to a degree) the conditioned taste-averaion

. 'acquired by animals which vere- drug-naive for ‘the initial taste-
N ol

drug pairing, In aupport of these findings, Jacquet (1973),

&

-

'.‘!orel}:q_‘madu in a meaningful fauhiop.

and Parker (1973) also demonstrated t{l}ac/ti\orphina dapondent .
animals in a conditioned taste-aversion, paradigm did. noc asso- :
c{ate morphine's "madiclnal" effact of relievi.ng withdrawcl
ltreu wi.t:h a novel flavour, ‘The recent nt dy by LeBlanc and
Cappell (1974), which waa publiahed follawing the couﬂt:ion

of the present work, closely resemblu the procnduka used in this
study in attempting to demonlt:rata the poattivu ptoport:iel of

\
morphine in the condu:iomd taste avarnion paradigm. Direct

comparisons bet:weeq the results of the two ‘studies can there-
. . " e
‘ <

Al

E:&!m;t\l,éf the :priggént work rasembles LeBlanc and
Cappell's (}974) study in nve;al gonpe;tlz 4) the .“P';\i'
mental animals wore premedicated with morphine to establish ¢
phyaical depondence' on tho .drug (b) the nnt.mg\h in t:hnir‘lt':udy

vere premedicated up tp 200 mg/kg datly for 23 days vcroul
150 ms/kg tvice datly for 15 dnya. (e) t:h. par!.od of drug-

¥
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deprivatior; between each pairing of flavour and withdrawal

rélief wa\gvlﬂ hours versus 48 l'xouu, '(d) in both 'ltud‘i.es pre- .
ference levels were monitored at each tefte-drug pairing, (e)

a one-bottle preference test was used, (f) water was a\>i11ab1e be-
Y;:mmn.pairmgs. Despite,thesé baa:l.;: aim;.Ia»rities. LeBlanc and
Cappell’'s results do not demonst:raté the high degree of con~
ditioned taate-lavetaion evident in this study. Their results,
nevertheleu_.’do support the findings of Experiments 1 and ®

from the point of view that a taste-preference was clearly not
acqu:l.r.edg by the animals when a morphine medicinal injection
wu'a used as the unconditioned uti.:nulua during training.

The discrepancy between results is therefore only one of a
difference in the degree of taute-ave'ralon‘found'in each lf.udy.
“For example, they found that in dependent animals, the con-
ditioned taste-aversion was significantly attenuated in comparison
to their morphine-naive controls, Similarlya. the present study
demonstrated an attenuation in the degree of taste aversion as
illustrated by a comparison of experin}ap;a{/c/roup. 1 and control
Group 3 (Figs. 1 and 2). This atcenuacic;n was significant, (
however, only during a part of the conditioning‘tpariod. ‘
Since the discrepancy between the results of the two studies .

i» quantitative and not qualitative it is worthwhile to examine

the procedural differences in an effort to eatablish the con-

tributing factors to this dicci‘cpancy. One possible source

B
»
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of variance between the ‘studies is the different novel flavour

used: saccha¥in versus coffee, Since the initial level of pre-

=

ference for saccharin is much higher than that for a bitter
. : 1,5% coffee solution, it is plausible that this fgy;t:or can ‘

? ’ influence the ease with which a taste-aversion is established

or attenuated, For instance, attenuation of a conditioned
: - ' ~

taste-aversion to a usually preferr:i‘ saccharin solution may -

have been easier to offset than a iorré\ponding aversion to
the bitter flavour 'of‘coffee. In all probabili‘ty. this factor
'was not. totally responsible fozl' the differences in the extent
of taste-aversion foinnd in each study, ~——
A more significant reason for the discrepancy may be the
.7 o dif@erenée between the dosages of the mo;phixf: maintenance o

‘injections administered in the two experiments. The LeBlanc

e B e 3 e S WL P e ]

- and Cappell study used _ﬁlbga 20 mg/kg medicinal injection
. - : & '

4

following a ptemedication regimen of morphine f{njections at a
200 mg/kg daily level. 'Iite present study used a significantly
_larger 150 mg/kg medicinal injection after a 300 mg/kg daily

<

pretreatment schedule to induce dependence. It is known that

with repeated administration, morphine's various effects at a

particular dose gradually diminish in strength (Wikler, 1968),

This is known as tolergnfe. Since tolerance to morphine is
,,/‘ ' . . V

a concomittant of the acquisition of morphine dependence, it is

not surprising that, 1ti_the LeBlanc and Cappell study, a 20 mg/kg

).

L ‘ )
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injection produced a lower level of'éaccharin-averaion in a

-

_drug-dependent animal than the same dose in a drug-naive one.

>

Such drug taqlerance in the conditioned taste aversion para- )
digm has been previously demonstrated with ethanol by Berﬁan and
Cannon (1974). The relatively greater potency of the 150
mg/kg morphine injection used in the present study during
taste-conditioning 18 a reasonable explanation for the greater ‘
degree of t:ac’t:e-aversion obgerved in this experiment, In

perspective, the two studies together offer a strong argument

against the notion that morephine-dependent rats are able to

‘assoclate the beneficlal effects of a worphine maintenance in-

Jection with a novel flavour in a conditioned taste~aversion

' paradigm, 21 either study, no indication of a leémed taste~

" preference was observed after palring relief from morphine with-

drawal with a novel flavour: ' Thus, the result of 'paitfng a med-
1cinal morphine injection with a novel tasté in the conditioned

' . 4
taste~aversion paradigm results in either a learned taste-aversion

<

or, an attenuated tasate-aversion if lower drug doses are used.
That the’ ‘high-deue morphine "medicinal” injection was
aversive to the dependent anitimls in the prescnt study is dra-

matically illustrated ij Experixnant:/j 2, The rats in the Exper~

" imental Group 5 were administered a morphine-maintenance injec-~

" tion once every 24 hours (versus 48 hours for Experiment 1) so

tl{a(t coffee was their only source of f£luid for 20 minutes per

e St D
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day for 10 days. The conditioned taste-aversion was of such

<-magnitude that most of the animals in the group wou‘ld only

* take a few _téken licks at the coffee solution before refusing

s ’ : !

it. Consequently, all of the animals were severely dehydrated
3 ’ . and under-weight at the end of the ten day conditioning period,
] ) While a morphine medicinal :Lhiection of 150 mg/kg in

Experiment¥>l and-2 was aversive, an injection of identical

dosage into the dependent but drug-sated animals in Group 7

(Experiment 3) was not aversive since a taste-aversion was not :

[

FOEW e e

. .
’observed A conditioned taste-preference was not observed

either however, making an interpretation of the results in

»

.rExperiment difficult but interesting. Perhaps the injection

T P T

of morphine into' drug-sated animals was not punishing due to

the already high phys }logical J.evel of the drug 1n the animal'n
4
’ syatem. An overdose of a drug may therefore be of little signi-

v M n St w

ficance in the conditioned taste-aversion paradigm. This poui-‘

bility can be readily investigated with drug-naive rats by ad-
PO ministering mor\phine 2 hours before and then immediately after 1
the presentation of a novel taste, A significant attenuaf:i.on
of the expected taste-aversion in this group ;vould support the -
\’nocion that 1f'an animal is ''drugged" before a novel flavour
is paired with a second drug injgct/i'o'n, the animal does not

acquire a taste aversion. Thus, the results of Experiment 3 /_./‘

are interesting from tfm point of view that‘: a conditioned

¢
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taate-ayersic;n was so easily blocked by a pre-inject:i.on‘
with the drug, 4 ) : ( P

A valid question to raise at this point is whether or not
a morphine "medicinal" injection was really the unconditioned [
stimulus iﬁ Groups 1 and 5 of the present study. It is pg;n-‘%
ible that the observed taste aversion in these groups was a
remtlt of the coincidental pairiné of coffee and withdrawal )
stress rather than as a result of the pairing of coffee and the
morphine "medicinal" injection. Unfortunately, this study lacks
the control group to determine whether dependent rats are able
to learn an association between a novel coffee taste and the
stress of withdrawal. . Pa\yrlov (1927) demons}:’;:ated th"at if the
morphine\ abstinence synérome is precibit‘nted by a morpl;ine
antagonist, then this withdrawal state can be used as an avers:l/vé
unconditioned stimulus, Fog, example, the light formerly pair‘ed
with nalorphine (a mgiphine antagonist) came to elicit vomiting
and excesai/ve sa]::lvation in morphine-dependent monkeys, It

must be noted, however, that in Pavlov's e:“:periment:s, the “ﬁght

(Cs) was paired with the "onset" of the abstinence syndrome pre- -

" cipitated rapidly by nalorphine. In the present paradigm,

the novel coffee solution was presented during withdrawal,
{ ' t

while the gradual onset of the abstinence syndrome occurred

,

presumably several hours before a taste-drug pairing. Thus,

in the present paradigm 1t is unlikely that the morphine ab-

+ ¥y
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.direct rather than a learned suppression on drinking, possihly

- ~ w32e o ¢ \

atimence syndrome served as an unconditioned stimulus to pro-

duce' the observed taste aversgion, N

3

In support of the above conclusion, the LeBlanc and Cappell

. '(1974) study -did include a control group of dependent rats which

!
were l?riefly presented with a novel tasté after 42 hours of

morphine absti.nepce. After several such taste present:a;:ions. )
no qvidence of a conditioned taste-aversion was observed, Le~
Blanc and S}appeil (1974) suggest that withdrawal may have a \\33 {\L
in the form of an unconditioned taste neophobﬁz assoclated with

the withdrawal state. In view of the\iwl: findings, it is probable
that t-he morphine "medicinal" 1nje°ction and not withdrawal v;as.

in effect; the aversive stimulus in the present study. )

. A ﬁencm:ive conclusion to be made from the resul?s of

the present stutiy, LeBlanc and C;ppell (1974), Jacquet (1973)

end Parker et al (1973) is that, in the context of the

taste-avergion paradigm, a morphine "medicinal” injection 1% not -

rewarding to morphine-depend&nt animals, In fact, depending on

- (\
the dosage, such a medicinal injection is likely to be somewhat

aversfve. In other words, rats appear to be unable to associate

the beneficial consequences of relieving the skress of withdrawal

with a preceding novel-flavoured solution, Thip'-te;sult is_not \

\ -
altogether surprising considering the scarcity of learned taste-
' i

preferenceé in theé liter;at:ure. By contrast, the ease with whicl_x

&
animals learn to agsocinte the omset of punishing drug effects




with novel flavours {s well-known (Cappell et al 1973), In
this study, both the drug-naive and drug-dependent animals
demonstrated a signifieant learned taste-aversion after just
one tagte~drug pairing. Thus, in the context of the conditioned
taste~aversion paradigm, rats are able to associate taste v;ith i
the dtug's aversivehess, but not taste with the drug's known
rew‘arding properties, regardless of \;hgt:her the animals are
"drug-dependent or drug-naive.

Paradoxically, as Cappell et al (19;3) poin!: out, the
same drug doses which are foimd :}versive in thé conditioned
taat:e-:avetsion si.tuution" are readily self-adminfistered in other
paradigms, That being the case, a plausible regplution of this
paradox is thelpossibility that drugs such as morphine c?rm’:v
simlet:m}eouslx, both as a positive reinforcer and as an aver- \
sive agent in the same animal. Thus, Wise, Yokel and d;W;.t
(1975) have reported that the same rats which learned to self-
adminiatgt the drug-apomorphine were able to learn simultan-
eously a conditioned taste-aversion to a novel flavour. The
Wise et al (1975) study appears to support the viev; that a drug

injection may be rewarding, as meagured by self-administration

atudles; but at the same time aversive, as measured by con-

ditioned taste-aversion studies. -

“ /" %
But how doea a paradigm which reflects morphine's rewarding

properties differ from a paradigm (the taata-avers:lon paradim)
wh:l.ch invariably demonstrates the opposlte. Wise ot al (1975)

<

¥
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suggest tbat it-is lthe nature or modality of the dtug-relai:ed .
stimulus which determines the emergence \of morphine's rein~
forcing property fr m the learning paradigm. (It is well
known, for example, that the ease with whi:;f'n\ cercain associ.a-
tions. are learned greatly differs (Seligman, 1\670). Thus,
rats easily learn‘ the association between taste and the f)naec
of {llness, but ha;re difficulty in learning the assoctiation
be}:ween taste and th; onset of recoVery or the onset of ;m
electric shock (Garcia and Ervin, 1968), In other words, the
rewarding properties of a drug may b; easily asuociaéed with
visual oxr aucfitory st!u;pli," while the pimultaneously present
punishing properties of that drug may be readily an‘ocaiat.ad‘
with a novel fiavour. | ]

The objection to the above hypothesis is that, first of
all, rats are ;artainly able to associate tas;:wich motphipo'u
r;watding prope,rtigsu(l(mnar et al, 1968\), although obviously
not as readily as they are able to assoclate a_lnovcl taste with
illness.  Secondly, morphine's unc;nditioned physiological
effects can easily be conditioned to previously neutral vi‘pual
stimull auch as light {Pavlov, 1927)., Although these two points
weaken the hypotheaia (the associability of drug-~related ltimul.i).

Wige's (1975) findi.ng supporting the notion that drugs can serve

N ,
as compound stimuli is nonetheless of great importance,

Accepting the possibility that morphfhe ca;\ act’' as a com-



bi L . ) pound stimulus, an alternate hypothesis g:?/_a;y’l{in the
” ‘ selectivity of paradigms in veflscting the drug's reinforcing

|
g e ;'. o property may be related to the nature of the paradigm itself, - g
; ‘ One poaatbini:y is that self-administration pa' ndigml are sat

i B e . up to allow t:‘he anipal to determine, according to ita needs,
h | the onset, dgpaae. :Lnurt:rial ir\fterval and frequency of .drug

s . admlnhtratlon. On the othor hand. ccmdi.t:i.onad talta-avorllon

1

paradigma atd rigidly deaigned by the oxperimantor so that the

. animal has no control over “the drug' s adminutrat:!.on. . .

From 1nttaorania1 uelf-ltimulatlon studies it i known that
. thn aame ac!.mulua gvent which is ‘rewarding han precip!tand -
l&th‘a mi!nal‘ 8 contingent Toaponse may o{t}" be uwa‘r when ,
adm'!.niater'ed’by the 'expgrimepto: (8teiner st al.'1%9: ';ntqr‘. ‘
) “ 1971), Whether such data obtainoﬁ from intracranial aelf-
‘atimilation ‘atudiea can be ueneraitaed to drug uel‘f-adamint'l_t:uston
paradisma ia a aignifteant qunt:i.on. Wise et al (1973) would . ' -

. argue againat luch a seneunntion ninea. in their study, the

very aame=apomorph1m 1njectiona wh!.eh the animals nu-admin- .
‘uun.ed avtdm:l&ﬂfutv&d (ltmuleancounlly as a punishing agent
‘ in producing a leamq&;taltg-nvar;lon to laechartne. Thus,
at the prouan’l’: time, thqra appoun to bé no foolproof explana- -
tion o! t:ha purndox which luggncu that morphine tk.;““dm' e
n

stimulua in lelt-adn\iniaemtiop paradigma but a pu ing agent

in”conditioned I:u;cc.-‘gvcu:.on paradigms. .




The present atudy compiled evidence against the poassibility

N ’

that moxphine=dependent animals in the condt}uoned tasts-aversion
- paradigm are able to assosiate morphipu'n bena!tci;‘cxl "mo(iicinal"
consequencas wichga_"noval flavour. It now appears that neither
drug-naive nor .drug-dependent animals can*learn about tx;brpl{ino' s
vewarding properties in the context of-~the conditioned cgag-
aversion paradigm; One remaining possibility 1ia the use of N
"mozphine-experienced" animala. The in_o;;plune-e:'cpe'rhncod"
animals differ from morphine-dependent an;nala in that the
achec‘i‘ula of injections is 1nau£‘fiotané to produce phyaical depen-
d:nco. nevarthe'lau the animal ‘!.a not druh-naive at the start
of taste-drug palri.ng\;\ Th‘é_nl:rihood of observing a loarned
tasta~praforence using mo;:i‘)_hin\ axlpariann;d animala in the
present paradigm is low, oinc; lallanc and_Cappell (1974)
used auch animala with easentially negative results,

It ahould be pointed out that t:he‘prbulntﬁtudy along
with Parker et al (1973), f‘:félano and Cappell (1974) and Jac-
quet (1973) study al;nply assumed that the ;clxedule of morphine

injections administered in thelr reaspective paradipma was ade

- -

=

qua*e to produce, in the rat, a oi:ato of phyaical discomfort or
withdrawal during taate-drug pairing, 8ince no ampirﬁ;al evi-
dence was gathared !;y sither exparimenter on thia important pre-
requiaite in the a’nimnl'a'l pl_wniglogiuul utnc,7{ the possibility
exista that gross miainca;pretationu may ynve been made on the

associability, in rats, of novel gait.oq w!.t%\l morphine "medicinal"

i

3 .
a ®
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1njec€ionl. Without empirical proof ;I\tho animal'as physiolo=
stc;l state during the actual taste-drug pairings it {a possible

\<;gg%miainCarprct the xesults in at least two waya: (a) Palring

a noval flavour with moxphine in a "dapenden;" animal that was

wrongly assumed to be in withdrawal just before the injection,

Such a iltuk!ﬁf;uaumﬁkton loada to the incorract concluaion

that the) animals did not asaociate the beneficial consequences of

the drug with a novel tastk, The desired aassociability may hava

been aobsarved had the timing of the taste~drug pairing been diff-

’_ erant. :(b) An animal that is wxongly assumed to be dependent
obvioualy cannot be in withdrawal at any time, Therefora, the
axpartmont;t is pairing taste and drug inatead of taste and
medicine and the 1ntorpreca:ion,w£11 be nrrqneoua; fhu.. in the
present oxperiment, there may have been several of each type of
animal in a group; rats which were not morphihe dependent, ;nd
rats which were dependent'an; were not in withdrawal during
Eilco-drug pairing. Unqueationably, verification of depandence
and of withdrawal during the pairing of flavour and morphine is
fundamental to thia atudy and the LeBlanc and Cappell (1974)
study, .

o
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: X DAILY INJECTION: 2 HRS
GROUP TYPE OF GROUP PREMEDICATION . .BEFORE OR JUST AFTER .
COFFEE PRESENTATION

Expt. 1 - Effects of Morphine Medicinal Injections after 48 hrs of Drug Deprivation
1 experimental g yes after -
2 backward ¢onditioning control yes ' before
3 aversion control no after
4 saline control no _ ' . . after
' N
_ Expt., 2 - Effects of lorphine Medicinal Injections after 24 hrs of Drug Deprivation
| o 5 _experimental b yes after
i , 6 backward conditioning comtrol yes . before

-

-

Expt. 3 - Effects of Morphine in Drug-sated Animals °

7 : experimental yes before & after
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IABLE 2
Experiment 1 3
&
/
Group o2 3 4 5 6 7
|
!
®
Mean Initial |
Coffee Intake | .4 1,7 1,5 2,8 |0.1 1.7 |2.5
(ml) | .
/\-
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FIGURE 1

Relative mean intake in 20 minutes of a 1.5% solution

{
of decaffeinated coffee (w/v) in Groups 1, 2, 3, amd

\ 4 of Experiment 1 and Group 7 of Experiment 3. In-
™ ,
\ takes are expressed as (absolute minus baseline
\ plus 3) ml.’ Baselh}xe ‘valueg are taken from day 17.
' Coffee intake was measured every 48 hours in a one-
L. .
choice test from day 19 to 25,
° > L 4
v
3
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FIGURE 2
Mean relative intake of the 1.5% (w/v) coffee solution
in comparison to the amount of water consumed on ihe

¥
subsequent day, This relative intake is expressed as

the ratio of coffee/(coffee plus water), On days 19 to

25, eiéhpr coffee or water is available for 20 minutes

X
on alternate days, On day 27, a 20 minute choice be-

tween coffee and water is availabla. Day 29 is a 24~

hour cﬁoice between coffee and water, Groups 1, 2, 3,

1
i

4, and 7 are illustrated,

7
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are expressed aa (absolute minus baseline plus 3) ml,

s .
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Mean body weights of Groups 3 and 6 of Experiment 2,

Only a coffes solution was available from day 16 to 23,

Unlimited access to Water was available from day 26,
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ARBENDIX 4

{

Analysis of Variance of Basalina Data

SOURCE daf " M8 F
Batween 4 - 6,6 44w
Within 35 15 R
*p <.001
o
* - &3 ‘}
©o~
@,‘1 s“. R
) ot
- A ]
&
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. PPENDIX B

'Analyfla of Variance of Experiment 1 & 3
(48 hours between taate=drug paiving)

s)

SOURCE df M8 ' F
‘ Group (G) 4 521,8 34,6%
Error Batween 35 15.1 -
TxG 12 13.7 1.16
Brror Within 103 1.8 -
* p <.00) s
t ‘ \\
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. Analysis of Variance of Experiment 2
(24 hours between tastew-drug pairing)

% ‘ SOURCE - df M8 ¥

l Group ‘g) 1 345.6 54.6%

; Error Between 14 6.3 -

‘ Triala (T) '8 103 121
TxG 8 13.4  1.38

Exror Within 112 8.5 -

b




