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Conditioned aversion to morphine
with lithium chloride in morphine-dependent rats

B. FERNANDEZ and J. W. TERNES
Caribbean Primate Research Center, University ofPuerto Rico

Sabana Seca, Puerto Rico 00794

Two groups of IBO-day-old male Wistar rats which had learned to drink morphine solution in order,to
avoid withdrawal stress received two separate pairings of morphine taste with either IP injection of Li'Cl
or physiological saline. A two-bottle extinction test between morphine solution and tap water was given
on the day separating the two conditioning trials and for 4 days following the second conditioning trial.
An ANOVA indicated no significant main effects; however, the Groups by Days interaction was
significant. Tests of simple main effects of groups were significant on the days following each
conditioning trial. Thus, long-term familiarity with the test substance did not block conditioning. The
results are discussed as an example of prepared learning.

Bolles (1972) has suggested the existence of an innate
recognition mechanism which precluded the necessity of
learning a preference for special food flavors that satisfy
most naturally occurring need states. However, Parker,
Failor, and Weidman (1973) demonstrated acquired
preferences for a novel flavor associated with beneficial
postingestional consequences when morphine
withdrawal was the relevant need state . They suggest
that, with unnatural need states, there exists no such
innate recognition mechanism for repletion. A striking
example of this can be seen in the work of Stolerrnan
and Kumar (1970). TIley repeatedly gave both morphine
and qu inine solutions to thirsty rats. Initial aversions for
bitt er morphine were converted into preferences while
consumption of bitter quinine was unaffected . The
authors suggested that relief from thirst , a natural need
state , did not accout for the acquired preference for
morphine, whereas, relief from withdrawal stress , an
unn atural need state, was apparently responsible .

Ternes (in press) demonstrated that rats forced to
drink weak solutions of morphine during a 12-week
period will subsequently self-administer morphine by
drinking it in preference to water when both are made
concurrently available. This acquired preference for
morphine has been interpreted as evidence of morphine
dependency . The long induction period suggests that rats
are relat ively unpr epared to leam to associate the bitter
taste of morphine with the beneficial postingestional
consequences of relief from withdrawal stress.

The purpose of the present experimen t was to test the
hypothesis that conditioned aversion (Garcia, Kimeldorf,
& Koell ing, 1955) can be used as a method for weaning
morphine dependent rats from their drug. We here
present data suggesting that short-term aversions to
morphine taste were produced in dependent rats which
had previously learned to drink weak morphinized
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solutions in order to avoid withdrawal stress .

METHOD

Subjects

Subje cts were 10 male Wistar rat s which were morphine
dependent. Throughout the experiment, the subjects were
housed in standard Hoeltge wire rat cages in an open-air animal
shelter at the Caribbean Primate Research Center, Sabana Seca,
Puerto Rico.

Procedure

The dependency indu ction and preference test procedure has
been described elsewhere (Terne s, in press). Basically, the
induct ion procedure involved providing subjects with a solution
of.3 mg morphine sulphate per milliliter of tap water as the only
source of liquid for 84 days. Preference for morphine solution
over water in an 8-day two-bottle preference test was interpreted
as evidence that morphine dependence had been acquired.

Immediately following th e preference test subjects were
randomly assigned to two groups of five rats each . The first day
of the experiment subjects were weighed and deprived of food
and liquid for 8-h. Subsequently a .3 mg/rnl morphinized
solut ion was placed on each cage. Two hours later the
experimental subjects were injected intraperiotoneally (lP) with
a .15-M solutio n of lithium chloride (LiCl) equivalent to 2% of
subject's body weight. Control subjects were injected with
equivalent doses of phy siological saline. One hour after injection
the morphine solution was removed from the cages. Subject s
were deprived until the following morning when they were
provided with food and liquid for l -h, Subsequently they were
deprived until 4 :00 p.m. that day when a two-bottle extinction
test between .3 mg/rnl morphinized solution and water was
initiated. The following day, the same deprivation, conditioning
depr ivation sequence was repeated. Following the second
conditioning trial, extinction testing was continued for 4
consecutive days. Thu s, there was a total of 5 days of extinction
testing, with the first day separating the 2 conditioning tr ial
days, Data from the five postcond itioning extin ction tests were
converted into daily morph ine preferen ce scores by determining
the percen tage o f the total l iqu id co nsumpt ion
(morphine + water) that was morphin e during each 24-h period .
The data from the first extinction test , i.e. the test given on the
day following the first conditioning trial, was included in the
analysis.
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RESULTS

A 2 by 8 analysis of variance (A.\TOVA) with repeated
measures on the second factor (Winer, 1962) indicated
th at there were no significant differences between the
two groups prior to condi tioning. Figure 1 (le ft panel)
shows the profile of the preconditioning group morphine
scores .

A separate 2 by 5 ANOVA with repeated measures on
t h e second factor was perfo rmed on the
post conditioning data . TIle main effec ts of groups (F =
2.26, df = 1/8 , r > .17) and of days (F =1.9, df =4/32 ,
p > .13) were not significant. The Groups by Days
interaction was significant (F = 3.276 , df = 4/32,
p < .024) . Figure 1 (right panel) shows the profile of the
postconditioning group morphine scores . The liCl group
is consistently lower than the saline group , with the
largest differences occurring on the days following the
two conditioning trials . In tests of simple main effects,
groups were significant only on Day 1 (p < .01) and
Day 2 (p < .05).

DISCUSSION

The significant Groups by. Days, interaction indicates a
transient conditioning effect whi ch extinguished within 4 days.
Figure I , the profile of th e daily gro up means , shows tha t the
averison was obse rvab le on ly on the day aft er each of the two
co ndi tio ning tr ials.

Typicall y. gustato ry conditio ning produces aversions to novel
taste stirn uli. Familiarization with the tes t substa nce is usuall y
thought to attenuat e the aversion . Elk ins (1973) for example ,
man ipulated flavor availability prior to conditioning and
obtained a grad ed effect upon bo th acq uisition and resistance to
extinct ion with :20 days of precondi tion ing expos ure being
sufficien t to co mpletely blo ck aversio n formation. In the present
experiment , subjec ts had daily experience with the test so lution
over a 3-month period and, because of their dependency upon
this solut ion for the maintenance of their habit, ingested
signific ant quan tities of it every da y. Th us, the ·co nditio ning of
an aver sion af ter such long fami liarization with the test flavor
suggests that rat s are highly prepared to make the associat ion of
bitter morphine taste with illness , the attenuating effe ct s of
familiar ity no t withstan ding.

The dire consequence wh ich morphine abs tine nce represent s
to the dependent organism wou ld fu rthe r ex plain the transitory
na ture of the aversion in the pre sen t study. Seldom ha s a
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Figure 1. Group mean preferences for morphine prior to
conditioning (left panel) and following conditioning (right
panel).

conditioned aversion been placed under such extreme pre ssure to
extinguish in a two-bottle preferen ce test . According to Wikler
(1953) maximum withdrawal stress occ urs be tween 48- h and
96-h after the last dose of morphine . Since extreme withdrawal
stress is proba bly more aversive than co ndi tioned LiCi illness . it
is not sur prising that the aversions were co mpletely ext inguished
in all subjec ts within 4 days of the final conditio ning tri al.
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