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Genetic determinant of emotinal reactivity in the Runway Test and behavioral differences in the
Open-field with Shelter in the Tsukuba Emotional Strains of rats

Osamu Fujita (Institute of Psychology, University of Tsukuba, Ibaraki 305, Japan)

Since 1972, Fujita has made the selection experiment for high and low emotional reactivity
based on the ambulation in the Runway Test. These two lines have segregated and called
“Tsukuba High Emotinal (THE)” and “Tsukuba Low Emotional (TLE)” strains.

The purpose of this study was to examine the genetic determinant of emotional reactivity,
and to invesigate the behavioral differences of both stains in the new type of apparatus called
“Open-field with Shelter”.

On Day 1 after birth, half the litters of the 13th and 14th generation were in-fostered by foster
mother of their own strain, and the rest of them were cross-fostered by those of the alien strains.
Half the pups in each litter were put into the handling box for 3 min. every day from Day 1 to Day
21.

From Day 60, Runway Test was carried out for 3 days. With 5 measures including ambula-
tion, the effects of biological mother were all significant, while no effects of fostered mother and
eafly handling were found. These findings indicate that emotional reactivity of both strains
should be geneticaly determined.

From Day 70, Open-field with Shelter Test was performed for 3 days. TLE showed
significantly shorter start and shelter latencies than THE. TLE also indicated significantly more
ambulation, number of entries to shelter, time in shelter, peeping time, and less defecation than
THE.

The latency scores decreased day by day in both strains, while number of entries, time in
shelter and ambulation increased. These facts suggest that the Open-field with Shelter should be
“free” exploratory situation, while the common Open-fild will be “forced” one for rats.

Key words : selective breeding, emotional reactivity, genetic determinant, open-field with shelter.
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Fig. 1 Apparutus used in the Runway Test
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Table 1 Groups and number of subjects. H means “Tsukuba heigh emotional strain
(THE)” and L means “Tsukuba low emotional strain (TLE)”,
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number of sections traversed in the Runway
Test.
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Fig. 4 Mean number of sections traversed as a
function of Lines (biological mother), Sexes,
and Days in the Rnway Test.
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