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The Y-maze is widely used to test working memory in behavioral science. For this purpose, sponta-
neous alternation behavior is monitored, and an increased percentage of spontaneous alternation is
regarded as enhanced working memory. However, in some cases, the percentage of spontaneous alter-
nation does not accurately reflect the extent of working memory in rodents. To complement the short-
comings of this measure, we developed a new method to evaluate working memory on the Y-maze.
This is done by defining all spontaneous alternation cases and P;, the probability that the rodent ach-
ieved spontaneous alternation from each alternation case. After all Pi-values acquired in each animal
are summarized, the result is considered as entropy. To validate the new analytical method, mice
were raised under either control or an enriched environmental condition for 10 weeks, and working
memory behavior on the Y-maze was monitored. The results showed that the new analytical method
successfully reproduced significance. In addition, the new method turned out to be more accurate
than measurement of the percentage of spontaneous alternation, meaning that, to get higher entropy,
alternation should be recorded in all arms and directions. Together, these data indicate that the new
analytical method is a useful supplement to the method that compares the percentage of spontaneous
alternation, and thus is a good tool with which to evaluate working memory in rodents.
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Fig. 1. Environmental condition of control and enriched groups.
Mice (male, 4 weeks old) were divided into two groups
and animals in control group were raised in the small
conventional mouse cage (20x26x13 cm) for 10 weeks.
On the other hand, in enriched group 11 mice were
raised in the middle sized cage (30x70x25 cm) for 10
weeks. Enriched environment was provided by installing
tunnel, seesaw, slide, hideout, sand shower place, and
so on and the environment was changed every week to
stimulate curiosity.
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Fig. 2. Statistical analysis of working memory in mice. (A) Working memory behavior on Y maze was recorded for 6 min and
compared to control group the number of arm entry was significantly increased in enriched group (26.80+1.77 vs. 35.09£1.92).
** p<0.01. (B) The percent of alternation was measured and there was no significant difference between two groups (61.35+5.05
vs. 54.20+5.44). (C) The entropy was calculated and there was no significant difference between two groups (-0.557+0.023
vs. -0.569+0.013). The number of animals was 10 and 11 for control and enriched mice, respectively and data were represented

as mean = SEM.



Fig. 3. Environmental condition of control and enriched groups.
Mice (male, 4 weeks old) were divided into two groups
and animals in control group were raised in the small
conventional mouse cage (20x26x13 cm) for 10 weeks.
On the other hand, in enriched group 12 mice were
raised in the bigger sized cage (70x70x50 cm) for 10
weeks. Enriched environment was provided by installing
tunnel, seesaw, slide, hideout, sand shower place, and
so on and the environment was changed every week to
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Fig. 4. Statistical analysis of working memory in mice. (A) Working memory behavior on Y maze was recorded for 6 min and
compared to control group the number of arm entry was significantly decreased in enriched group (38.19+1.92 vs. 27.58+2.44).
** p<0.01. (B) The percent of alternation was significantly increased in enriched group compared to control group (62.49+2.13
vs. 73.5843.04) and this data indicate that working memory was enhanced by enriched environment. ** p<0.01. (C) The
entropy was significantly increased in enriched group compared to control group (-0.548+0.011 vs. -0.598+0.017) and this
data support the conclusion from percent of alternation. The number of animals was 16 and 12 for control and enriched
mice, respectively and data were represented as mean * SEM. * p<0.05.
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