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Saccharin aversions induced by lithium chloride toxicosis
in a backward conditioning paradigm*

FRED J. BOLAND
Memorial University ofNewfoundland, St. Johns, Newfoundland, Canada

Seven experimental groups of seven rats each were allowed to consume saccharin solution at different times relative
to intubation of lithium chloride solution. Six backward conditioning (BWDj groups were intubed 0.5, 1,2,3,4, and
8 h before saccharin consumption, and a forward conditioning (FWD) group was intubed 0.5 h after saccharin
consumption. A no-lithium control group of 14 rats received no intubation. Only the 0.5-h FWD and the 0.5-h BWD
groups showed an aversion to saccharin relative to the no-lithium controls. The aversion to saccharin in the 0.5-h FWD
group was more pronounced than that in the 0.5-h BWDgroup. This shows that the aversive effects of lithium toxicosis
dissipate far sooner than the aversive effects of X-irradiation.

If ingestion of a flavored substance, such as saccharin
solution, is followed by toxicosis induced by some
independent means, such as X-irradiation, rats will avoid
the flavored substance on subsequent occasions
(Revusky & Garcia, 1970). With saccharin. this is true
even if the interval between ingestion and exposure is
extended up to 12 h (Smith & Roll, 1967).
Furthermore, it has been shown that rats will form an
aversion to saccharin solution when the solution is
consumed up to 12 h after exposure to radiation ceases
(Scarborough, Whaley, & Rogers, 1964). It was initially
suspected that the reduced preference was due to
unlearned factors (Mel.aurin, 1964), or to backward
conditioning, which is generally considered impossible
(Kimble, 1961). A better explanation is that the aversive
physiological aftereffects of the radiation continue long
after exposure ceases (Scarborough et aI, 1964; Smith,
Taylor, Morris, & Hendricks, 1965; Revusky & Garcia.
1970). Thus, although the operational paradigm may
involve backward conditioning, consumption of the
saccharin solution may well precede the peak of the
sickness.

Lithium chloride is the most effective known
chemical toxicosis for producing flavor aversions in
animals (Nachman & Ashe, in press). Nachman (1970)
has shown that forward conditioning can take place
when the interval between saccharin consumption and
lithium toxicosis is up to at least 4 h. However. the
backward conditioning curve for lithium has not been
investigated. The best guess is that the backward curve
for lithium would be much shorter than that for
X-irradiation. In radiation sickness with humans, the
prodromal symptoms of nausea and vomiting do not
become pronounced until approximately 7 h after
radiation (Gerstner, 1960). According to reports of
investigators who themselves consumed lithium, lithium
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sickness lasts approximately 2 h and has a sharper peak
than radiation sickness; within 10-20 min of this peak,
which is correlated with the peak lithium concentration
in the blood, all symptoms disappear (Trautner, Morris,
Noack, & Gershon, 1955). Thus, although there is no
guarantee that the absorption pattern of lithium is
identical for humans and rats, the human data offer a
strong hint that the backward curve will be much shorter
for lithium than for X-irradiation. The present
experiment deals with the extent of an aversion to
saccharin solution which may occur if lithium is intubed
directly into the stomachs of rats at various intervals
prior to consumption of the saccharin solution.

METHOD

Subjects and Preexperimental Preparation

Two strains of rats were used to increase generality. They
consisted of 36 adult male Sprague-Dawleys familiar with
sucrose from a previously unrelated T-maze experiment and 27
naive adult male Fisher inbreds. All animals were gentled and
housed in individual home cages where food was available except
on the day of conditioning. Four Sprague-Dawleys and three
Fishers were assigned randomly to each of seven experimental
groups, leaving eight and six, respectively, for controls. Six days
before conditioning, all animals were placed on a
water-deprivation schedule designed to insure rapid and
complete consumption of a saccharin solution on the day of
conditioning. All Ss received I h of water on Day 1, 0.5 h on
Day 2, and 10 min on Days 3, 4, and 5. Water was introduced at
a regular time in stainless steel cups attachable to the cages. To
insure empty stomachs and therefore rapid absorption of the
lithium, food was removed 8 h before treatment started.

Conditioning and Recovery

On Day 6, all experimental groups received identical
intubations (for procedure, see Braveman & Capretta, 1965) of
20 ml/kg of .3 molar (1.27~~) lithium chloride solution.
Intubation times differed for each group relative to consumption
of 3 ml of 0.5% saccharin solution at their regular drinking time.
Six backward conditioning (BWD) groups were intubed 0.5, I, 2.
3, 4, and 8 h before saccharin consumption, and one forward
conditioning (FWD) group was intubed 0.5 h after saccharin was
introduced. Controls received no intubation. Food and water
were returned to the Ss 16 h after consumption of the saccharin
solution. and a 24-h period of recovery followed. Due to



jIf" No-L ithium Control

ICO.S H Forward Conditioning

Backward Conditioning Groups Fig. 1. Mean preference for saccharin
solution relative to tap water among six
OWD groups as a function of the delay
between intubation of lithium chloride and
subsequent ingestion of saccharin solution.
The mean preferences for the no-lithium
controls and a Y1-h FWD group are shown as
horizontal lines.
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improper intubation, one Sprague-Dawley from the 3-, 4-, and
8-h B\\'D groups and one Fisher from the 0.5-h FWDgroup died.

Testing

On Day 8, a 48-h two-bottle choice test between saccharin
solution and tap water began. The water bottles were weighed
and placed on the left position of the cage front. At the same
time, previously weighed bottles of 0.5\( saccharin solution were
placed in the right position. Every 12 h. the bottles were
weighed and the positions of the two bottles were interchanged.
Preference for saccharin was computed by dividing the total
saccharin consumed by the total fluid consumed.

RESULTS AND DISCUSSION

The tWO strains differed in overall preference for
saccharin by only 0.3% and were pooled for statistical
purposes. No extinction was observed, and the saccharin
preference for each group was averaged over the four
test sessions. In Fig. I, the no-lithium controls and the
O.S-h FWD group are represented by straight lines. The
only groups to show an aversion to saccharin solution
relative to the controls were the O.5-h FWD group (t =
14.35, df= 18, P < .0001) and the O.S-h BWD group (t =
3.31, df = 19, p < .005). Furthermore, the aversion
obtained in the O.5-h FWD group was much greater than
that in the O.S-h BWD group (t = 3.21, df = 17.
P < .005). None of the other groups yielded significantly
lower preferences than did the controls, the largest being
the 1-h BWD group (t = .693, df = 19, P~ .05). These
results agree with an independent study by Domjan and
Wilson (in press). They noted that one of their control
groups introduced to saccharin solution 1.5·3 h after
injection of lithium chloride did not form an aversion.

In conclusion, the aversive effects of lithium chloride
toxicosis dissipate far sooner than toxicosis induced by
X-irradiation. If consumption of saccharin solution is
delayed by more than 0.5 h after intubation of lithium
chloride solution, rats will not form a flavor aversion.
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