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Memory-resource-allocation experiment in rats: Failure to find directed forgetting

effect
Tohru TANIUCHIV® and Hayato YAHAGIY

Abstract
Three rats were trained in a directed forgetting task using an eight-arm radial maze. A trial consisted of
learning phase, retention interval, and test phase. In a learning phase, rats were allowed to get food A
at two randomly-decided arms and food B, also at two randomly-decided arms. No food was set at the
remaining four arms. During the 3 min retention interval, rats were kept in either a large transparent
cage or a small metallic cage. In a test phase, food rewards were set at arms that had been rewarded
in the learning phase (win-stay task). Only one of the food rewards, either A or B, was tested. Doors
of the arms where the other rewards were set in the learning phase were closed and excluded from the
test. Which arms would be tested was signaled by the type of holding cage in which the rats were kept
during the retention interval. After rats’ performance was reached around 80% correct, probe test trials
were inserted in the training trials. In a probe test trial, those arms that were inconsistently signaled by
the holding cage were then presented in the test phase. Superior performance was expected in training
trials compared to the probe trials, if rats could reallocate memory resource for arms not tested to ones
to be tested. As a result, performance of training trials did not exceed that of probe trials, suggesting no
directed forgetting effect. Rats’ learning strategy and methodological problems in the present experiment

are discussed.
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Figure 1 Experimental protocol of acquisition train-
ing. A trial consisted of learning phase,
retention interval, and test phase. In
the learning phase, rats received food A
and B (food pellet and puffed rice,
represented by circles and triangles) at
two arms each, randomly decided. Rats
were kept in one of two kinds of cage (X
and Y, represented by white and black
box respectively) during retention inter-
val. In the test phase, rats were required
to choose two baited arms where they
had received food rewards in the learning
phase (win-stay task). Only food-A-arms
were tested following retention in cage X
and food-B-arms were excluded by closing
doors of those arms (dotted lines in the fig-
ure). Conversely, only food-B-arms were
tested and food-A-arms were excluded fol-
lowing retention in cage Y.
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Figure 2 Percentage of correct choice in the first
two choices on the free-choice test dur-
ing acquisition training. A vertical solid
line represents when retention interval and
inter-trial interval were shifted from 10
min and 20-30 min to 3 min and 60 min,
respectively.
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Figure 3 Percentage of correct choice in the first
two choices on free-choice test following a
congruent cuing (remember test) or an in-
congruent cuing (probe test) during test
period. A horizontal broken line repre-
sents a chance level (33.33%) that assumes
no re-entering during test phase (sampling
without replacement).
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Figure 4 Percentage of correct choice in a simultane-
ous discrimination test between a win-arm
and a lose-arm. Rats received a food-A-
arm and a food-B-arm in the two-baited-
arms condition whereas they were given
three food-A-arms and three food-B-arms
in the six-baited-arms condition during
the learning phase. A broken horizontal
line represents a chance level (50%).
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H2EOEBAMPREEHE, 20T —LH
FET7 v M &> TR 2R o541, 7—
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N3 EICEoTHMIENS (e.g., Rundus, 1971),
v MTBT 2 EEO RILER R I D W TREHR
R E A THRES L 70198 TlE,  E 3imfilhE i X -
TEDSNLHFTT Y MITHAD 7 — LITHEAZ
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&) ISR R 23R ® 5115 (DiMattia & Kesner,
1984; Harper, McLean & Dalrymple-Alford, 1993),
DiMattia & Kesner (1984) I3, By Z SOBME &
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SRR X 7 v P2 TR, VA X EDEHHE
(e.g., Mueller-Paul, Kilkinson, Hall & Huber, 2012;
Wilkinson, Chan, & Hall, 2007; Wilkinson, Coward,
& Hall, 2009) % ¥ ¥ a Z DfhO Wi 38 (Hughes
& Blight, 1999, 2000; &+ - B - 187, 2013; B
- R, 2006; B - ¥, 2007) I HEHTIEETH
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