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Effects of medial prefrontal cortex lesions on spontaneous object recognition memory in rats

Manami Sugita, Kazuo Yamada and Yukio Ichitani (Faculty of Human Sciences, University of
Tsukuba, Tsukuba 305-8577, Japan)

The spontaneous object recognition test is a memory test that utilizes the innate tendency of
rodents to explore novel stimuli longer than familiar ones. Within the “Different Objects Task (DOT)”,
which is a modified form of the spontaneous object recognition test, multiple different objects are
presented during the sample phase, and after the delay period, one of the objects is replaced with
a novel one during the test phase, and subjects’ exploration behavior for each object is analyzed. A
previous study reported that rats could not discriminate the novel object in the DOT under 24 h
delay condition. In the present study, we investigated whether rats exhibited a preference to the novel
object over the familiar ones in the DOT, where 3, 4, or 5 different objects were presented (3-, 4-, or
5-DOT) under a 24 h delay condition, when the sample phase was long (5 min X 3 times) (Experiment
1). As a result, rats showed longer explorations for the novel object in all the DOTs under the 24 h
delay condition. Next, the effects of medial prefrontal cortex (mPFC) lesions were examined on both a
5-DOT (high memory load condition) and a 2-DOT (low memory load condition) (Experiment 2). mPFC
lesions did not affect DOT performance in either of the high and low memory load conditions. Thus, it
is suggested that mPFC is not important for spontaneous object recognition memory regardless of the
degree of memory load.
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Figure 1. Schematic diagrams of the “Different Objects Task (DOT)". The task consisted of a sample phase (5 min)
and a test phase (5 min) with a delay period. (A) In experiment 1, the delay period was either 5 min or 24 h. In 5
min delay condition, one sample phase was conducted, while in 24 h delay condition, the sample phase was
conducted three times. (B) In experiment 2, sham and mPFC lesion groups experienced DOTs both in low and high
memory load conditions. Delay between the sample and test phases was 5 min.
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Figure 2. Time spent exploring each object in the sample phase under 5 min delay condition. Three, four and five
different objects were placed in an arena in 3-DOT (A), 4-DOT (B) and 5-DOT (C), respectively. “Target” means the
object that will be replaced with a novel object in the test phase. (D) Mean exploration time per object in the sample

phase for DOT with 5 min delay period. # p<.10.
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Figure 3. Time spent exploring each object in the sample phase under 24 h delay condition. Three, four and five
different objects were placed in an arena in 3-DOT (A), 4-DOT (B) and 5-DOT (C), respectively. “Target” means the
object that will be replaced with a novel object in the test phase. (D) Mean exploration time per object in the sample

phase for DOT with 24 h delay period.
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Figure 6. Effects of mPFC lesions on performance of DOT. (A) Total amount of object exploration during the sample
phase. (B) Discrimination ratios in sham and mPFC lesion groups in the test phase for 2-DOT and 5-DOT. Dotted lines
show chance levels (2-DOT: 50%, 5-DOT: 20%). ** p<<.01, # p<<.10.
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